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DBEDGTNG AND BECLAIMING LAND IN GLOBIETTA 
BAT, CALIFOBNIA. 

THORNTON P. HAINES, U. 8. ENQ. CORPS. 

The accompanying illustration shows theBowers new 
dredger now at work reclaiming land in Glorietta Bay, 
near San Diego, Cal. It is another link in the evolu- 
tion of the hydraulic dredge. 

The cutting arrangement is abo\it five feet in diame- 
ter, and differs from those heretofore used in that it 
is worked at an inclined angle, instead of vertically, 
and that the suction of the pump acts directly between 
the blades, instead of over them. 

The engines are of the non-oondensing Westinghouse 
pattern, of about 300 horse power. There are two hori- 
zontal 73-inch locomotive boilers, with 14-foot flues. 
The pump is a six-foot centrifugal of improved pat- 
tern, with an eighteen-inch discharge pipe, and capa- 
ble of depositing ten yards of material per minute. 
In soft mud it will dredge about 75 per cent of solid 
matter. The dredge is swung to and fro with a rotary 
motion, when at work, a spud at the stern acting as 
a pintle. 

It is very interesting to notice the development of 
the dredge in the past few years. From the old "dip- 
per dredge," which is still in use for dredging hard 
material, we see the rapid evolution into the "clam 
shell." Then came numerous kinds of endless chain 
dredges, which do splendid work, and these followed 
finally by the hydraulic dredge, which can deposit 
from three to five thousand yards of material a day. 
One of the first dredges of this kind that was a 
success was the " Von Smith " dredge, several of which 
are now at work on the reclamation of the Potomac 



flats, Washington, D. C, and on the improvements at 
Oakland, Cal. 

This dredge does good work in soft mud or sand. 
The cutting machine is a circular plow, revolved on 
a vertical axis, and moved from side to side, making a 
cutting a little over the width of the dredge. The 
pu[np acts directly over the plow by means of a hood, 
and in soft material it can dredge about 50 per cent 
solid matter. The arrangement of the spuds in the 
Bowers dredge shows a novel idea for " working for- 
ward." The spuds rise on opposite sides of a revolving 
table. While the dredge is at work the after one acts 
as the anchor. When the dredge is moved ahead the 
forward one is dropped, the after one raised, and the 
table given half a turn. 

^ I » I » 

Crlsontite. 

The Chronique Industrielle states that Mr. E. Muller, 
of Cologne, has invented a new form of explosive that 
fulfills two conditions which are essential in practice, 
but which, up to the present, have scarcely been com- 
patible — efficiency and entire freedom from danger. 
The uniting of water with an explosive, so as to cool 
the flames resulting from deflagration, is an ola idea, 
and some of the processes devised to this effect have 
given good results. 

The ingenious idea occurred to Mr. Muller to intro- 
duce water into the explosive itself, but in a solid form. 

Certain salts, as well known, possess the property of 
holding in combination, in the state of water of crys- 
tallization, a portion of the liquid in which they form 
and are deposited, the quantity of water varying with 
the salt. When heated, such salts dissolve in their wa- 



ter of crystallization, and that, too, usually, at quite a 
low temperature. Upon being further heated, they 
lose this water very easily, and in most cases without 
the salt being altered. 

With a proper explosive, the inventor incorporates 
one of such salts in a very finely divided state, and 
thus obtains a new explosive, which he calls "gum 
grison " or "grisontite" (from French grison, "fire- 
damp "), in which the proportion of water may be 
graduated at will by varying the salt or the mixture. 
The salts best adapted for this purpose are carbonate 
of soda, which has ten equivalents of water, and sul- 
phate of magnesia, which has seven. 

Grisontite with fifty per cent of salt contains, with 
carbonate of soda, thirty-one per cent of water, and, 
with sulphate of magnesia, twenty-five and one-half 
per cent. Numerous experiments made in England 
and Germany, under the most dangerous conditions of 
mining practice, have been crowned with entire success. 

Mr. MuUer's invention is rendered complete by a spe- 
cial apparatus for firing, and by what are called safety 
matches, these being surrounded by wire gauze, which 
performs the same office as the wire gauze of a miner's 
safety lamp. With these matches, there is no danger 
of setting fire to the gas that may exist in the sur- 
rounding atmosphere. 

<»<•>» ' 

Burls, used in making veneers with remarkable ec- 
centricities of grain, are excrescences that grow upon 
various trees, such as the walnut, rosewood, mahogany, 
oak, and ash. They weigh from 1,000 to 6,000 pounds, 
and the largest and best come from Persia and Oircas- 
sia, and cost in the rough from 15 to 40 cents a pound. 
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TH£ VALEYBIE. 
The acceptance by Lord Dunraven of the somewhat 
modified conditions that are to govern future contests 
for the America's cup virtually assures an interna- 
tional yacht race in the autumn. To be sure, it is 
within the range of possibilities that the Royal Yacht 
Club will not agree to the conditions imposed upon 
those who may hereafter be the trustees of the cup, in 
which case all negotiations looking to the race would 
likely enough cease. But this is improbable. So far 
both sides have shown a disposition toward accommo- 
dation ; a sportsman-like spirit seems to have animated 
the discussion, now happily closed, and even to the 
most uninterested observer the cup committee of the 
New York Yacht Club would seem to have con- 
ceded all that was prudent, all that was fair, and con- 
sidering the terms under which the cup was originally 
entered for and won, far more than could have been 
fairly demanded. The America sailed against the fleet 
at Cowes, and two decades later, when the Cambria 
came over to sail for the lost cup, she, in like manner, 
sailed against a fleet. In the following year her owner 
brought over the Livonia, and the New York Yacht 
Club, to guard against the chances of mishap where so 
many sail on the same course, selected several schooners 
to sail against her, reserving the right to select a par- 
ticular one on the morning of the race. A little reflec- 
tion will show that this was not, what it has often been 
called, and what, indeed, at the first blush it seemed, an 
unfair advantage. For it is conceded that the entire 
fleet was fairly entitled to sail against the stranger, 
and these selected schooners, being part of it, would 
have been in the lists together against her where now, 
to save sea room, they were pitted singly. 

Later on, the better to encourage such contests, a 
single yacht was selected, thus generously giving up 
an obvious advantage, for the best boat often has to 
give way to an inferior because of phenomenal weather, 
collision, or other mishap. 

In the present case there has been a contention that 
we should bring to the post a yacht of the same di- 
mensions as the challenger, the Valkyrie. If, it was 
urged, we were bent only upon keeping the cup, with 
no desire to encourage international yacht racing, this 
was the safest policy ; but that the requirements of 
manly sport necessitated our giving the stranger a 
chance to win. If this were so, and yachtsmen of 
means could yearly be found to build smaller or larger 
boats, as the variously sized craft from abroad were 
beaten, a time would perhaps arrive, this theory being 
carried out to its conclusion, when on the one hand it 
might be demanded of us to compete against a cockle- 
shell, or upon the other against a four-master schooner 
of 2,000 tons. It is the history of all racing that the 
fastest holds the field till beaten. The old Ameri- 
can Black Ball clippers to Liverpool, the Indiamen, 
even the whalers bound to polar seas, crowded on all 
sail when a stranger came up — stun's'les broadening 
out and skysails topping royals. No racing skipper 
ever turned a reef to accommodate a lagging stranger. 
If he was not long enough or fast enough to keep up, 
he was expected to lengthen himself out in a ship yard 
or build anew. He could not expect the champion of 
the seas to clip his wings. In the present ease, should 
the Volunteer be chosen in the trial race, and this, of 
course, is likely, she would, even with the handicap, 
have a great advantage, there can be no doubt of that. 
The extra length of the Valkyrie, which brings her up 
to 98 feet, is all overhang. She belongs to the 70 foot 
class, for a yacht gets her power from her hold on the 
water, her draught, her beam, and the ballast that 
gives the power of holding sail. 



W. lEVING BISHOP, "MIND EEADEE." 
W. Irving Bishop, whose feats in what is called 
" mind reading" have made him widely known in this 
country and in Europe, died at a New York City club 
house in the early morning of May 13, under exDraor- 
dinary circumstances. There were present many men 
of some prominence in New York society, and the even- 
ing had been passed until a late hour in the social in- 
tercourse usual among club men, when Bishop, who 
was an invited guest, was asked to give an exhibition 
of his powers. He comiiieuced with what he called an 
ordinary trick. On his leaving the room, one of the 
club members took a small dagger and made the mo- 
tion of stabbing another member, after which the dag- 
was hidden. Bishop was brought in blindfolded, and, 
with the hand of the man who had hidden the dagger 
upon his own hand, quickly searched out the dagger, 
and made a similar motion of stabbing the same man 
in the way it had been done when he was out of the 
room. 

Bishop then made light of the difiBculty of this trick, 
and proposed to do something more astonishing. He 
asked the secretary of the club to think of some word 
in the club's books of account or record. The secre- 
tary, with Dr. J. A. Irwin, of this city, who was an ac- 
quaintance of Bishop, went down stairs where the 
books are kept, and selected the name of Margaret 
Townsend, found in some records, both fixing the 
word " Townsend '' in their mind, and noting just 
where it appeared ; they hid the book and went back 



up stairs. Bishop, blindfolded, had the secretary's 
hand placed upon his own, and then led the party 
down stairs. He found the book without difiBculty, 
turned over the pages rapidly till he came to the 
page where the name appeared, then, skimming his 
fingers over it, gradually settled upon the word itself, 
although he was not then told what the word was. All 
this had been done while he was blindfolded, and 
Bishop had been getting into a very excited state. 

On being led back up stairs, he proposed to tell what 
the word was in a manner which would demonstrate 
that "muscle reading," as it is called, had nothing to 
do with the performance. He asked all to stand back, 
and, insisting that the secretary should think intently 
of the word, stood apparently in a state of half con- 
sciousness, the bandage covering his eyes and other 
parts of his face. Soon he said, " I think it is a 
name." After further apparently intense mental effort, 
he exclaimed nervously, " Give me something to write 
with." Being handed pencil and paper, without an in- 
stant's hesitation he wrote, " Townsend,'' not in natu- 
ral form, but as the word would appear written on 
paper and reflected in a mirror. " That is it," he 
exclaimed, and, as the persons about burst into ap- 
plause. Bishop stiffened out and sank back uncon- 
scious. 

Dr. Irwin assured the others that it was only one of 
the cataleptic fits to which Bishop was frequently sub- 
ject, and was not dangerous. Bishop was stretched on 
the fioor, and soon, under the care of the doctor, began 
to show signs of returning consciousness. When he 
was able to sit up, though apparently only half con- 
scious, the doctor was explaining something of the 
physical features of the case to those present, stating 
that the peculiar backward fashion in which the name 
was written might be accounted for by the fact that the 
original reflection of everything seen by the eye is in- 
verted as in a mirror, and is reversed by the optic lens 
on the way to the brain. Bishop, who had apparently 
heard everything, interrupted the doctor and asked 
him to make it clear that what was written on the 
scrap of paper was the exact copy of what appeared in 
his eye, and was written by him without conscious in- 
tervention of the brain. 

Bishop was now so excited that the doctor ordered 
him to be taken to an upstairs room. His pulse was 
frightfully high, but he so strenuously insisted on doing 
the trick over again that the doctor finally consented, 
as affording the best means of quieting him. The book 
was brought, and Bishop, blindfolded, set out to find 
the word again. He wandered over the book with 
great difficulty, but finally hit the right page, found 
the word, and indicated it by a savage stroke of the 
pencil across it. 

The "mind reader" was now more exhausted and 
excited than ever, and Dr. Irwin, fearing a nervous 
collapse, sent for Dr. C. C. Lee to help him. Bishop 
had frequent spasms, and it was with difficulty that he 
could be held still. About 4 o'clock in the morning he 
had another violent cataleptic fit, and went from it 
into a state of coma, from which he had only moments 
of half consciousness for two hours, but not a clearly 
conscious moment from 6 o'clock in the morning until 
a few minutes past noon, when his pulse and breathing 
ceased, and he was apparently dead. For fear that it 
might be only a cataleptic trance, powerful electric 
currents were applied, and for half an hour some sem- 
blance of life was maintained, but at last the current 
ceased to have any effect, and the doctor said Bishop 
was unmistakably dead. The body was removed to 
an undertaking establishment, where, in the afternoon, 
an autopsy was made by Dr. Irwin and Dr. Ferguson, 
the pathologist of the New York Hospital. 

The suddenness with which this autopsy was made, 
in the absence of authority from the friends or 
relatives of the deceased or from the coroner, has 
caused great feeling in the community. This is 
heightened by the fact that Bishop, his wife, and his 
mother, were opposed to any autopsy, and especially 
desired that in the event of his supposed death at any 
time the body should be kept as long as possible, for he 
; had frequently been in a state of almost seeming 
, death for a good many hours, as a consequence of 
these cataleptic fits, as had also his mother. 

The autopsy is said to have shown nothing to indi- 
cate any cause of death, except the result of the great 
I nervous strain to which Bishop had subjected himself. 
I The brain was a little larger than usual for a man of 
his size, weighing 40 ounces. The gray matterwas un- 
usually dark in color, but there was no malformation 
! or other physical indication that the brain was other 
than that of an ordinary man. The case is one, how- 
I ever, that is sure to attract wide attention in the medi- 
cal fraternity, and the controversies about it com- 
menced on the very day the " mind reader " died. 

Bishop was born in Boston in 1856, and early ob- 
tained a reputation as a " mind reader." Some ten 
years ago, in England, he attracted much attention by 
what he did to expose the alleged tricks of Slade and 
other spiritualists, and did some surprising feats in 
telling the numbers upon bank notes which he had not 
I seen. About three years ago, in Boston, he successfully 
discovered a hidden article, to get at which it was 
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necessary for him, blindfolded, to drive a team of 
horses to a carriage a considerable distance through 
crowded streets — a trick he afteward duplicated in 
New York City. 

To accomplish these feats he always had to be in 
physical touch of some sort with the person whose 
mind he pretended to read. Others have pretended to 
be able to perform the same feats, but it is not known 
that any feat similar to the one herein described has 
ever before been performed. Dr. Irwin says he thinks 
the feat cannot be accounted for upon any theory of 
known science or medicine. 
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Tbe I<ate Allen Xborndike Rice. 

Early in the morning of May 16, Allen Thorndike 
Rice, the editor and proprietor of the JSorth American 
Review and recently appointed Minister to Russia, died. 
As litterateur, editor and politician, he won more than 
ordinary reputation, and was just entering a new 
career, that of diplomacy, when he was suddenly called 
away. 

He was born in Boston, January 13, 1853. Five years 
of his early youth were spent on the continent of Eu- 
rope with his mother, where he acquired a knowledge of 
French and German ; at the age of fourteen he return- 
ed to America, and at eighteen years of age he went to 
England and entered Christ's College, Oxford. He grad- 
uated in four years, and at the age of twenty-two re- 
turned to America. His father had meanwhile died, leav- 
ing him in possession of a competence. In his college 
career he had been noted for industry, and the same 
indefatigable spirit still possessed him. He began 
writing anonymously for the press, magazines and 
journals receiving the benefit of his work. In 1877 he 
purchased the North American Review, then in the 
hands of Osgood & Co. Under their management it 
had been conducted, it is said, at a considerable loss 
annually. Mr. Rice at once reorganized it and began 
editing it on new lines. He designed making it of con- 
temporary interest. The contributions were signed — 
an important departure from the style of the Edinburgh 
Review and its contemporaries, which in other respects 
was abandoned. 

Authors were selected who were already men 
of reputation and whose names would operate to 
sell the Review. The success of the new move was im- 
mediately perceptible, and it soon began to occupy a 
new level, and is now said to be earning a profit of con- 
siderable amount. These methods, so revolutionary 
in their relation to the old time reviews, made their 
impress on the world, and in England the Nineteenth 
Century among others has followed in the new paths 
of personal journalism. The names of Mr. Rice's con- 
tributors cover an astonishingly wide field of literature, 
science, and professional life of all kinds. His work on 
the Review was very active, and his personal energy 
was unstintingly given to it. In Paris he had also 
journalistic interests, owning a controlling share of Le 
Matin. His writings include the introduction to " Re- 
miniscences of Abraham Lincoln," 1886, who died when 
Mr. Rice was but twelve years old, and contributions 
to " Ancient Cities of the New World," 1887. He organ- 
ized the Charnay expedition to Central America and 
Mexico in 1877. In politics he was a Republican, and 
ran for Congress in 1886 to be defeated. The funeral was 
held in Grace Church of this city, the interment in 
Auburn cemetery, Cambridge, Mass. 



The Testing of Glass Vessels. 

Those who are in the habit of handling glass vessels 
will have frequently noticed that colored organic solu- 
tions, when long kept in them, alter their color. In 
this way red litmus becomes in time blue, and solutions 
of phenolphthalein or hsematoxylin purple red. These 
changes are due to the separation of alkali from the 
glass by the action of water, and in many other cases 
apparently accidental alteration of the colorof chemical 
preparations may be caused in the same manner. In a 
paper recently read before the Berlin Chemical Society 
this subject has been discussed in regard to the de- 
termination of the characters of glass for certain tech- 
nical purposes, and in the first instance it was attempt- 
ed to effect that object by the use of iodine and starch. 
As previously shown by the author, F. Mylius, the 
formation of iodide of starch requires the presence of 
hydriodic acid or an iodide. Hence the coloration of 
iodine and starch will take place on the addition of a 
substance capable of converting iodine into hydriodic 
acid, and the same effect is produced by the addition 
of a trace of alkali. Thus, when to a mixture of clear 
starch solution and iodine solution some very dilute 
solution of silver acetate is added until the mixture ts 
rendered colorless, or only yellowish, and then some 
powdered glass is added, there is an immediate blue 
coloration. 

In this way comparisons may be made with different 
kinds of glass in regard to their susceptibility to decom- 
position, but the difficulties attending the application o f 
this method are too great for most purposes. Weber's 
method o.f exposing glass to the action of hydrochloric 
acid gas is also uncertain, except in the hands of very 
experienced operators. In place of these methods it is 
proposed to take advantage of the fact that glass is 



hygroscopic in regard to hydrated ether, and to make 
the absorption of water, as well as the simultaneous 
liberation of alkali, perceptible by the use of a material 
that is colored by alkali. For that purpose eosin has 
been employed. The alkaline compound of eosin is in- 
soluble in ether, but eosin is soluble ; and as the colo- 
ration produced by the liberated alkali is equivalent to 
the quantity liberated, a means is thus afforded of 
measuring the quality of glass. 

In carrying out the operation, the glass vessel to be 
tested is filled with hydrated ether and some weak 
eosin solution added. It is then left for twenty-four 
hours, and at the end of that time washed with ether, 
when there will be found on the surface of the glass a 
colored layer of intensity proportionate to the decom- 
position that has taken place. In all cases the glass 
vessels must be carefully cleansed beforehand by rinsing 
with water, alcohol, and ether, and they must while 
still moist with ether be brought into contact at once 
with the eosin solution. Some kinds of glass are acted 
upon by water so rapidly that they are colored immedi- 
ately by the eosin solution, but with glass of better 
quality the coloration does not take place until after 
several hours. The eosin solution for this purpose is to 
be prepared by dissolving iodoeosin in one thousand 
parts of water. The application of this method of test- 
ing glass has been found very useful in regard to glass 
instruments of various kinds, and it is considered by the 
author that in many instances it may prove useful in 
chemical and physical laboratories, where the quality 
of glass tubes and vessels is frequently a matter of im- 
portance. — Pharmaceutical Journal. 

. — — — » « » » » 

_^ Explosives. 

Chlorate of potash is the most explosive substance 
with Ji^hich chemists and druggists have to deal. By 
ita«« it seldom gives rise to serious accidents, but the 
violence of its character is occasionally shown, and that 
most frequently and disastrously in the case of colored 
fireworks. We learn from the report of her Majesty's 
inspectors of explosives that Dr. DuprS, the chemist to 
this department, last year had to investigate an ac- 
cident in Pain's firework factory, arising from the ex- 
plosion of colored stars. The results are of interest 
as corroborating previous observations regarding the 
highly sensitive nature to percussion and friction of 
chlorate mixtures, particularly at slightly elevated 
temperatures. The chemicals employed in the manu- 
facture of the stars were found to be chlorates of 
barium and potassium, nitrate of strontium, shellac, 
coal, and lampblack. Lampblack is liable to contain 
an appreciable quantity of free sulphuric acid, but 
there was none in this case. It was found, however, 
that one of the ingredients (Chertier's copper) of one of 
the stars was distinctly acid, and was the cause of the 
explosion. Chertier's copper is a mixture of chlorate 
of potassium and sulphate of copper, which has been 
moistened with ammonia and dried. When freshly 
made it is alkaline, but in time it loses ammonia, be- 
comes acid, and evolves chlorine compounds, owing to 
the decomposition of the chlorate of potassium by the 
sulphate of copper. In other words, Chertier's copper 
is liable to spontaneous decomposition, and the 
presence of such a substance in a combustible or ex- 
plosive mixture cannot but be highly dangerous. It 
is marvelous how little is required to induce "spon- 
taneous" decomposition in these explosives. Thus the 
paste used for making pill boxes becomes acid, owing 
to a change in the alum of the paste, and as no chlorate 
mixture should ever be brought into contact with ma- 
terials that are either acid in themselves or are liable 
to become acid in the course of keeping, it is obvious 
that the spontaneous ignition of such mixtures kept in 
these boxes becomes merely a question of time and cir- 
cumstances. These remarks apply more particularly 
to fireworks, but pharmacists will do well to keep the 
facts in mind when they are handling powders or other 
preparations containing chlorates. — Chem. and Drug- 
gist. 

— ■ » « ■ » » 

AUoylue and Platlne Iron and Other Metals 
^Ith Alnmlnnm. 

The plate or piece of metal to be coated with alumi- 
num is placed in a muffle furnace, which can be heated 
to 1,000°-1,500° C, and covered with a flux formed of 
clay or other earth rich in alumina, mixed with sodium 
chloride, fluorspar, and borax. In the muffle itself, or 
preferably in another vessel, aluminiferous vapors are 
produced by heating aluminum chloride or a mixture 
producing the chloride, and, in the latter case, passed 
into the muffle furnace. The vapors are mixed with a 
strongly heated inert gas to prevent condensation 
and deposition of the aluminum chloride before reach- 
ing the muffle ; nitrogen obtained by passing air over 
incandescent coke answers well for the purpose. The 
aluminum formed permeates the other metal to a 
greater or lesser extent according to the temperature 
and time employed. If the outer layer of aluminum 
be removed, it is found that the mass is still so im- 
pregnated with aluminum as to possess practically all 
the properties of an alloy of that metal. 

Iron, steel, or other metal can be alloyed with alumi- 
num- which has been reduced directly from its ore in 
the foUowing manner. The metal is coated over with 



a mixture of clay or ore rich in aluminum, chloride of 
sodium, borax, and fluorspar, and then placed in a 
blast furnace with alternate layers of fuel. The alumi- 
num is readily reduced and combines with the other 
metal or metals. The alloy formed in the case of iror 
and aluminum has a low melting point, and can b; 
also produced in an o dinary reverberatory furnaci: 
without the use of a blast. The gases issuing from the 
throat of the furnace are passed through water to re- 
tain any products carried off by them. — L. Q. Brin, 
Paris, France. 



Securing Foreign Patents. 

The Journal of Useful Invention contains the fol- 
lowing : 

The American patent law contains a special pro- 
vision in favor of the inventor who desires to secure 
patents in other countries, namely : It provides that 
after a home patent is allowed, the application may re- 
main in the secret archives of the Patent Office for a 
period not exceeding six months, thus enabling the in- 
ventor to arrange for his foreign patents in advance of 
all other patents. But if the inventor permits the 
American patent to issue before he has applied for 
foreign patents, he loses the opportunity of obtaining 
them ; for in most countries the patent is invalid if 
previously patented elsewhere. The inventor is thus 
deprived of the credit and emoluments that he might 
easily have secured. Many valuable patents have thus 
been lost to their inventors in European countries. 
Such is the prestige and fame for ingenuity which 
Americans enjoy in Europe, that good American in- 
ventions are in demand, and if proper steps are taken 
may be quickly introduced and rendered profitable. 
The expenses of procuring patents in Europe having 
been greatly reduced, the obstacle of cost no longer 
stands seriously in the way of the American patentee. 
The following schedule shows the best countries in 

which to take patents : 

Patent applications 
(including 

Countries. agents' fees). Population. 

Great Britain and Ireland* $100 40,000,000 

Germany 100 45.000,000 

Prance and its colonies 100 78,000,000 

Belgium .. 100 6,500,aX) 

Spain and its colonies 100 26,000,000 

Austria-Hungary 100 38,000,000 

Italy 100 30,000,000 

Russia and Poland 350 108,000,000 

Sweden 100 4,700,000 

Norway 100 1,700,000 

Portugal and its colonies 400 4,700,000 

* Bach of the British colonies has its own patent law. 

— BradstreeVs. 



Apprentices. 

The St. Paul Pioneer Press thinks the apprentice 
question will not wait much longer for a hearing. The 
right to earn a living by honest labor is as fundamen- 
tal as any right can be. But when the trades are 
hedged about with rules which limit the number of 
apprentices when the lists are complete, and when the 
ranks of unskilled labor are full, then the surplus boys 
are ordered off the earth. There is no place for them, 
and their only possible chance for existence is in bef{- 
ging or crime. When the trades unions set up their 
rules limiting the number of apprentices to be taughr 
their trades in any shop, they did it for the purpose of 
preventing the market being overstocked with skilled 
labor, and the consequent reduction of wages from an 
over-supply. But the rule has had no such effects. It 
has not lessened a whit the number of skilled working- 
men. What it has done and all it has done has been 
to prevent the sons of Americans, both native and 
adopted, from learning their fathers' trades. It has had 
the inevitable result of forcing our men, who might be 
earning from $15 to $30 per week as skilled artisans, to 
accept salaries of from $5 to $10 as clerks or salesmen 
or bookkeepers, or, worse than that, to compel them 
to live a hand-to-mouth sort of a life, doing anything or 
nothing, as their lack of training to any sort of work 
rendered imperative. Our workshops have not fewer 
mechanics in them than if there had never been a rule 
against apprentices. There was the demand for skilled 
workmen, and there being not a sufficient supply here, 
our employers readily got it from abroad. They are 
constantly getting skilled workmen from over the sea, 
who come here and take the places which the sons of 
our workmen should be permitted to take, should, in- 
deed, be welcomed to. That our streets are so full of 
idle, vicious young and middle-aged men is chiefly due 
to the extinction of the apprentices in our workshops. 

^ < » > » 

Rats' Tails. 

M. Bert sewed the tip of the tail into the back of the 
rat. After it had taken root in its new position, he cut 
it off close to its original point of insertion. The rat 
now wore a tail reversed in position, the former tip be- 
ing the root. After some time it was found that the 
new tail was sensitive. Conclusion, the nerves of sen- 
sation can carry impulses each way. Dr. Koch has re- 
cently performed this experiment on forty rats. In 
thirty cases the tails united satisfactorily, but never, 
even eight months later, was any sensation present In 
the new appendage. 
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AUTOMATIC LEAK DETECTOB FOB FIFES. 
The illustration herewith represents a device especi- 
ally designed for automatically detecting leaks in pipes 
In hotels and private houses, and for preventing foul 
gases from passing from one room or apartment to 
another by means of the waste pipe. This invention 
has been patented by Mr. Andrew H. Brown, of No. 
229 West Twenty-second Street, New York City, and 
consists essentially in the employment of a valve held 
in a closed position until sufficient leak water accumu- 
lates on the valve to open it, so that the valve closes an 




BBOWN'S LEAK DETECTOB FOB FIFES. 

electrical circuit connected with an annunciator. The 
■water pipes of a room, or of several rooms, are passed 
over a drip pan, so that in case of any of them leaking 
the water will accumulate in the pan, in the bottom of 
which is held a head provided with a strainer on its 
top and in the pan. The head is connected at its lower 
end with a pipe, terminating preferably a short dis- 
tance above the cellar floor. In the head, as shown in 
the sectional view at the left, is held an apertured par- 
tition, which forms a valve seat for a valve held on the 
under side of the partition, and secured on a stem 
passing upward through a bridge. This valve is 
pivotally connected to a lever fulcrumed on a suit- 
able post. This lever plays in a saddle, and is 
provided with an insulated contact point adapted 
to be thrown in contact with a set screw screwing in 
the saddle, the two points being connected by wires 
with an annunciator. When a pipeinoneof therooms 
leaks, and sufficient water accumulates in the head on 
top of the valve, the latter, in opening, establishes an 
electric circuit by the wires with the annunciator, giv- 
ing an alarm to attract the attention of the janitor or 
other person in charge of the building. 

■»<■»» 

IMFBOVED HATCHWAY CLOSING DEVICE. 

The accompanying illustration represents the floors 
of a building provided with devices for closing the 
stair and elevator hatchways to cut oft draught com- 
munication between the different floors, so that in case 
of Are its rapid spreading will be prevented. The in- 
vention has been patented by Mr. John P. Kettering- 
ham, of 519 South Canal Street, Natchez, Miss., and the 
construction is designed to be readily applied to ex- 
isting buildings, and to secure greater simplicity and 
efficiency than has heretofore been generally attained. 

The stair and elevator hatchways are in vertical 
alignment, extending through the different floors, the 
stair hatchways being located in the hallways atone 
side of each floor, and the elevator hatchways at the 
opposite side of each floor, and to the ceiling around 
each of them is secured a rectangular frame, preferably 
of iron. 

The side plates of each frame have inwardly project- 
ing guide rails on their lower edges, straight bars 
sliding thereon carrying blocks on which are fixed the 
ends of a door section, working in close relation to the 
ceiling, the arrangement being such that on sliding 
the connected bars each door section will cover one- 
half of the hatch- 
way. Upper and 
lower rack bars are 
adapted to move 
each door section to 
open or close the 
doors by means of 
pinions on a shaft 
mounted transverse- 
ly in bearings in the 
side plates of the 
frame around the 
hatchway. On the 
outer projecting 
ends of these shafts, 
on all the stories of 
the building, are 
bevel gears connect- 
ed with a single ope- 
rating shaft extend- 
ing vertically 
through the several 
stories. The gears 
on the vertical shaft 
also engage bevel 



gears on the ends of short horizontal shafts, each of 
which is journaled in a hanger dependent from the ceil- 
ing, these horizontal shafts being so connected that on 
properly turning the vertical shaft all the hatchways 
can be either closed or opened simultaneously at will, 
or any of the hatchway doors can be thrown out of 
gear so as not to be operated with the others. The 
main vertical shaft is formed in sections corresponding 
to the several floors, and joined at each floor by de- 
tachable couplings, so that on disconnecting the proper 
couplings the hatchway doors on any of the floors may 
be operated without affecting the others. There is 
nothing about this construction that will burn, it is 
designed to be readily put in place without damage to 
the floors and ceilings or flooring of buildings in adjust- 
ing it to structures already completed, and can be 
built at a moderate cost, considering the great advan- 
tages it is intended to present. 

* I ■ > » — 

AN ELECTBIC STBIEING AND BEFEATING CLOCK. 

The accompanying illustration represents a clock in 
which both the time movement and striking move- 
ment are operated by electricity, while the repeating 
mechanism can be used separately from the clock. 
This invention has been patented by Messrs. Alphonse 
M. J. Jansen and Vincent J. A. M. Jansen, of San 
Willibrordo, Curacoa. Fig. 1 is a side elevation of this 
clock, and Fig. 2 a vertical transverse section, with the 
repeating mechanism omitted. Combined with an im- 
pulse wheel and pa llets is a lever operated by an electro- 
magnet and adapted to propel the impulse wheel, 
while in connection with the time movement is a strike 
wheel arranged to be moved intermittently, the wheel 
being provided with electrical contacts for completing 
the bell circuit. Arranged in connection with the 
strike wheel and its actuating mechanism is a wheel 
carrying'a series of repeating wheels, one for each hour, 
the repeating wheels being constructed to make as 




JANSEN ft JANSEN'S ELECTBIC STBIKING AND 
BEFEATING CLOCK. 

many electrical contacts during every revolution as are 
necessary to make the stroke for the hour. One or 
more bells may be connected with the repeating part 
of the clock, and one or more push buttons with suit- 
able circuit may be provided, so that the clock may be 
made to repeat at distant points. 

Further information relative to this invention may 
be obtained of Mr. John M. De Pool, of No. 62 Broad 
Street, New York City, or of Mr. Vincent Jansen, 
Curacoa. Dutch West Indies. 



A BIVET HOLDING TOOL FOB BOILEBS. 
The tool herewith represented is intended to facili- 
tate the patching of a boiler, hitherto difficult on ac- 
count of the inaccessibility of the rivet heads by reason 
of the flues, as to properly fasten the rivets it was some- 
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WEIDEMETEB'S BITET HOLDING DEVICE. 

times necessary to remove some of the flues. This in- 
vention has been patented by Mr. John P. Weidemeyer, 
of Coal Grove P. O., Ohio. The tool is made of a 
curved strip, adapted to extend over the interior cir- 
cular surface of the boiler, and easily to be passed 
through the manhole, the strip having handles detach- 
ably secured at its ends, as shown in Figs. 1 and 2. A die 
or plate, having a recess to fit over the head of a rivet, 
is detachably secured to, and adjustable on, the strip, 
by means of screws passing through threaded holes on 
the strip, as shown in Fig. 3, such screws having their 
heads countersunk in the die. In this way the die may 
be located in any desired position on the strip to bear 
against a rivet head, the die being adjusted to the pro- 
per position before the tool is introduced into the boiler. 
The strip, without the handles, is passed through the 
manhole and moved under the flues to bring the die in 
engagement with a rivet head, when the handles are 
attached to the strip and held by a man in the boiler 
while the rivet is being secured. Where a rivet in the 
bottom of the boiler is out of sight, the* die may be 
quickly guided to the rivet by means of a rod having a 
hooked end, engaging an eye in the side of the die, as 
shown in Pig. 1. In some cases the tool may be found 
advantageous without detachable handles, and with a 
permanently fixed die or anvil, when the tool can be 
slipped around inside of the boiler a short distance 
without necessitating the removal of the die. 




KETTEBINGHAH'S HATCHWAT CLOSING DEVICE FOB STAIB AND ELEVATOB SHAFTS. 



liearning to Tblnk. 

In every-day life no fact is more noticeable than the 
inability of many persons to do their own thinking, 
even in matters and upon lines wholly within the range 
of their intelligence. They will see a point that is sug- 
gested to them, and will at once understand its bear- 
ing on some matter in hand, but they do not seem to 
have the faculty or art of raising points for themselves, 
and consequently their action is not as intelligent as it 
might be. If given a rule to work by, they will apply 
it not only in season but out of season, and will look 
amazed if one suggests that, under special circum- 
stances, they should have varied their usual procedure. 
Every employer and overseer of labor knows to what 
an extent this is the case. It is the exceptional work- 
man who really thinks, and who can therefore be 
trusted to suit his action to circumstances. And so in 
nearly every sphere of life, a kind of automatism seems 
to be the rule, and intelligent self-direction, in the 

light of present 
facts, more or less 
the exception. 
One is, therefore,' 
tempted to a s k 
whether in con- 
nection with our 
system of educa- 
tion some gym- 
nastic might not 
be devised for the 
special purpose of 
teaching the ris- 
ing generation to 
think. — Popular 
Science. 



Salt will cur- 
dle new milk ; in 
preparing por- 
ridge, gravies, 
etc., salt should 
not be added un- 
til the dish is pre- 
pared. 



© 1 889 SCIENTIFIC AMERICAN, INC. 



May 25, 1 889. J 



^mniiiU %mtxxtm* 



323 



DBYINQ ATTACHMENT FOB BBICE KILNS. 
The illustration herewith represents a drying attach- 
meut whereby heat may be distributed from an oil or 
gas burner through the arches of a green brick kiln, so 
that the bottom bricks will not " pop '' before being 
heated to a red or white heat, and whereby the heat 
may be conveniently shut off from any given tier of 
bricks when desired. This invention has been patented 
by Mr. Palmer J. Gurnee, of Bondout, N. Y. The 
kiln has any preferred number of arches, three being 
shown in Fig. 2, and immediately within the arches at 
each end is a rectangular chamber, seen in Fig. 3, of 




GTTBNEE'S DBYINO ATTACHUENT FOB BBICK KILNS. 

fire brick or equivalent material. Metal lire boxes, or 
heaters, one of which is shown in Pig. 1, are located in 
each arch, the outer ends of each being inserted in one 
of the rectangular chambers. The heaters have upon 
their upper surface graduated apertures, the smallest 
being at the outer end and the largest at the inner end. 
A horizontal damper is made to slide by guide flanges 
upon the upper surface of the heaters, an eye being 
upon its outer end for inserting a hooked bar for the 
purpose, while upon the inner end of the damper a 
gate is hinged. The flame used in heating the kiln is 
obtained from gas or oil, by means of a burner intro- 
duced at the mouth of the arches, and inserted in the 




which has been patented by Mr. William B. Adams, of 
Greenfield, Ohio. It is a device ordinarily to be ap- 
plied to the harness just below the gig saddle, but in 
some cases may be secured to the saddle itself. It is 
mainly composed of two metal sections, one of which 
is stationary and the other movable toward and from 
the stationary section, these sections being constructed 
to present two central upright clamping bars between 
which the lines or reins are entered when required to 
be held. The movable section is fitted to slide upon a 
box-like base portion, and is made with a T-shaped 
slide on the under side of its base moving within a slot 
in the upper side of the box part. The base portion of 
the movable section has a finger piece at its outer end 
for drawing the section out against the tension of a 
coiled spring arranged within the base, this spring 
keeping the reinholder closed to clamp the lines when 
entered between the uprights. This holder can be at- 
tached to any harness, and is adapted to the use of 
hitching strap while driving. 

■ * < ■ I > 

AN IMFBOVES BUNDLE CABBIEB. 
A carrier adapted for attachment to the binder of a 
harvester, and designed to be automatic in its action, 
while of simple and durable construction, is illustrated 
herewith, and has been patented by Mr. Fred Heck- 
mann, of Philothea, Ohio. Our figure shows a front 
side elevation of a portion of the harvester frame, illus- 
trating the application thereto of the bundle carrier. 
The harvester frame is supported upon the drive wheel 
in the usual manner, a part of the binder frame being 
shown in the upper part of the picture, to the left, 
while just below is the carrier. The carrier is pivoted 
at or near its forward end upon a shaft projecting from 
and rigidly secured to the under side of the harvester 
frame. It is a tilting bundle carrier having a spring- 
actuated latch secured to its under side, in connection 
with a sliding bar engaging the latch, and having an 
inner and outer group of notches in its upper edge on 
the inner end, engaged by a pawl and a dog. As each 
bundle is formed by the binder, which is connected 
with the carrier from the knotter shaft, the sliding bar 
of the carrier is carried inward a notch, 
until three bundles are deposited upon the 
carrier, which causes the carrier to tilt and 
deposit the bundles on the ground, and 
then resume its horizontal position. The 
carrier may be arranged to receive inore 
than three bundles before its automatic 
tripping, or the trip mechanism may be 
manipulated at will by the driver by means 
of ropes. 



HECKMANN'S BUNDLE CABBIEB. 

rectangular chamber, the smaller perforations on the 
upper side of the heaters being nearest the burners. 
Should the green bricks above commence to pop at any 
point in the length of the heaters, such surface is im- 
mediately covered by drawing the damper over it, and 
should the popping take place between the approach- 
ing ends of the heaters, the dampers are pushed in- 
ward until the gate falls down over the inner ends of 
one or both heaters. The device also prevents back 
draught from interfering with or extinguishing the 

flame. 

^ ) ■ » » • 

AN IMFBOVED BEINHOLDEB. 

The illustration herewith represents a reinholder, or 

line support for harness when the lines are not in use. 




AN IMFBOVED HAMMOCK SUFFOBT. 
A hammock support which may be readily 
mounted in place and horizontally adjusted 
when in position, and from which the ham- 
mock and awning may be readily detached, 
is shown in the accompanying illustration, 
and has been patented by Mr. H. E. Collins, 
of No. 343 Willis Avenue West, Detroit, 
Mich. It has a curved frame with a central 
vertical socket on its lower side by means 
of which it is pivoted on a pin projecting 
from a plate having a downwardly projecting spike, 
which may be driven into the ground or other 
suitable foundation. The upper ends of the curved 
arms project into vertical sleeves, each provided with a 
hammock hook. The upper ends of the sleeves are 
formed integral with a horizontal sleeve or socket, in 
which rests a tubular bracing rod, by means of which 
the opposing curved arms of the frame are braced. In 
order to readily attach and detach an awning, T- 
shaped brackets are employed, having a sleeve through 
which passes the supporting rods of the awning, the 
brackets being attached to the sockets in which the 
brace rod rests. The brackets may be tilted so as to 
incline the awning over to one side of the hammock or 
the other, and a rest for a hat or book, etc., consisting 
of an open framework, is suspended from the brace 
rod by hangers, so it can be slid thereon, and placed 
where desired. By such construction the hammock 
can be readily set up in any desired location, and 
quickly removed, and can be adjusted to any horizon- 
tal position preferred, while it can be readily taken 
apart and packed. 






ADAMS' BEIHEOU)ES, 



AN IMFBOVED BABBEL COVEB. 

The illustration herewith represents a hinged cover 
for attachment to barrels, and one which can be 
readily attached and detached. The cover is made in 
two sections connected by hinges, the smaller section 
being provided on its lower face with two clips, such as 
shown in the small view to the right. These clips are 
fastened by a nail or screw to the under part of the 
cover, and the two ends of the clips are sprung to grip 
the barrel rim, and hold the cover in position. The 
same section of the cover is also provided with fasten- 
ing hooks, secured by a sctew eye or staple to its top 
edge, while the lower ends of the hooks are bent to a 
point adapted to be driven or forced into the staves of 
the' barrel, the hooks and clips together making a rigid 



fastening of this section of the cover to the barrel. A 
dust strip of sheet metal or other suitable material is 
secured to the lower surface of the cover under the 
hinged portion. The main section of the cover has two 
cleats to which a cross piece is attached for a handle. 




LINDSEY'S BABBEL COVEB. 

the rear ends of the cleats serving as a stop device 
when the cover is raised or turned up. 

For further information relative to this invention 
address the inventor, Mr. G. W. Lindsey, Fredericks- 
burg, Va. 



AN IMFBOVED TBANSFLANTING FOT. 
The accompanying illustration represents a trans- 
planting pot made in three parts, the body being divis- 
ible and the bottom removable. It has been patented 
by Mr. Jonas Cook, of Mount Pleasant, N. C. The body 
of the pot is formed with clay or other suitable mate- 




COOK'S TBANSFLANTING POT. 

rial, in two halves, the edges of which are beveled, to 
prevent the two parts from sliding one upon the other, 
while a projection or ear on one half fits into a recess 
on the other, so as to form a hole, in which is inserted 
a key to lock the two halves of the body together. The 
joints on both sides are alike, and the keys are con- 
nected with the body by cords. From opposite sides 
of the lower part of the body project studs adapted for 
engagement with L-shaped slots in the rim of the bot- 
tom, forming a bayonet-joint connection between the 
body and bottom of the pot. In transplanting, the 
bottom is removed from the body, the pot inserted in a 
hole in the ground, and the keys withdrawn, when the 
halves are pressed laterally apart and raised from the 
earth, leaving the earth and plants it had contained in 
the new location. 




COLLINS' HAMMOCK STTFFOBT. 
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AN IMFBOVED GBAVEL SCBEEN. 
A screen designed to clean gravel economically, 
cleaning more than can be effected by the dry process 
in the same time, and which will also clean and save 
the sand, or clean gravel mixed with clay and loam, is 
Illustrated herewith, and has been patented by Mr. 
John D. Loughran, of Neosho Palls, Kan. The tank 
is made preferably with its s;des sloping inward to its 
bottom, and with side outlets near the bottom, each 
controlled by a slide. Suspended within the tank is an 
inclined drum screen, mounted on an inclined shaft 
having its bearings in a frame at each end, the screen 
having a spider at the end where it is fed, mounted on 




LOTJGHBAN'S GBAVEL SCBEEN. 

the shaft, the arms of the spider extending to a band 
or ring which supports the screen at that end. A little 
way from the other end of the screen is another 
spider and band, also supporting the screen, and two 
sets of buckets are placed inside the screen at its lower 
end. Surrounding the shaft at the bucket end of the 
screen is a worm conveyer, whose feed is outward on to 
an inclined chute when the screen is in operation. The 
material to be cleaned is introduced into the higher end 
of the screen, the tank being filled with water, and the 
shaft set in motion, when the centrifugal action of the 
revolving screen soon rids the material within it of the 
undesired particles. The screened portion will then be 
fed over the two sets of buckets, by reason of the in- 
cliaatiou of the screen, and deposited upon the out- 
wardly inclined chute, whence the conveyer will push 
it off the chute. It is said that in wire cloth a one- 
eighth inch mesh is large enough for cleaning gravel 
perfectly, and that perforated steel can be economically 
used instead of wire cloth. 



lUFBOVES HOSE COTJFLING FOB BAILWAY CABS. 

The accompanying illustration represents devices for 
automatically uniting the opposing sections of steam 
or air pipeis located beneath the cars of a train when 
the cars are themselves coupled. The invention has 
been patented by Mr. Charles N. Burnett, of Clay Cen- 
ter, Kansas. Fig. 1 is a side elevation of the coupling, 
partially in section, in an uncoupled position. Fig. 2 
being a similar view with the parts in the position oc- 
cupied when coupled, while Pig. 3 is a perspective view 
showing the coupling heads connected. A jacket is 
centrally held longitudinally beneath the car and draw- 
head, in blocks or boxes secured at a certain distance 
apart to the car frame, the outer end blocks being se- 
cured to a yoke-like spring attached at its ends to the 
car frame, while at one side of the inner box a collar 
is formed upon the jacket adapted to engage with one 
end of a spring coiled around the jacket, the other end 




BTJENETT'S HOSE COTJFLING FOB BAILWAY CABS, 

resting against the box. This spring is designed to 
offset back or forward motion of the cars while run- 
ning and when the cars are coupled. The outer end 
of the jacket is screwed into the outer box and a rod 
is projected into the iacket, the outer extremity of the 
rod being screwed into a coupling pipe, the rod 
being adapted to reciprocate with a limited move- 



ment in the jacket. The outer end of the coupling 
pipe has a conical flange, and a spring is coiled around 
the rod between the flange and the outer box. The 
coupling pipe also has a valve and semicircular flange 
to limit the throw of a lever secured to the stem of 
the valve. When this lever is thrown downward the 
valve is closed, as shown in Fig. 1, and when reversed 
the valve is opened, as seen in Pig. 2. Upon the outer 
end of the coupling pipe a coupling head is screwed, 
the heads being inclined at an angle of about 45 de- 
grees, and oppositely on opposing cars, so that they 
are always in position for coupling at either end. The 
head consists of a hub recessed to receive a washer and 
an outwardly extending tubular rubber cushion, and 
from the hub aligning arms are projected outward, 
flaring in opposite directions, a longitudinal slot being 
produced in each. Within the slot are gripping fingers 
the outer ends of which are pivotally connected to rods 
leading rearward, and having their inner ends pivoted 
in the forward box. The uppermost rod is also pivot- 
ally connected with the valve lever through a link. 
To the end boxes is attached a spring latch bar with a 
head adapted to engage the conical flange on the coup- 
ling pipe, to prevent the valves from closing in the 
pipe should the pipe heads be accidentally uncoupled. 
The latch bar is connected by a chain with a lever 
pivoted above the coupler, and representing the ordi- 
nary platform lever used upon passenger cars, whereby 
the latch may be moved horizontally to admit of un- 
coupling. Communication is established between the 
coupling pipe and the main steam or air pipe extend- 
ing beneath the car by a flexible horizontal pipe inter- 
secting the coupling to the rear of the valve. In the 
event that the hose should be uncoupled by accident, 
the valves would not entirely close, and the heads 
would leave each other freely. 

For further information relative to this invention, 
address the patentee, or Mr. H. G. Higinbotham, Clay 
Center, Kansas. 

< I ■ I > : 

TUe Standard of Ability, 

When a young man starts out to learn his trade and 
goes into a shop, totally unschooled in the manual per- 
formance of his duties in the new field of life on which 
he is entering, it is important that he should bear in 
mind this fact, viz. : That his position, so far as it re- 
lates to himself , is intrinsically an educational one, as 
much so as in the! school or college from which he may 
have recently graduated. The simple performance of 
so many hours' work per day, while it has a certain 
financial measure of value to the employer, has a value 
to himself when properly considered that lsV>"eater 
than can be measured in currency. As his progress 
and standing.in the school depended on the thorough 
mental understanding of each progressive step he took, 
so, only in a more material sense, his advance in me- 
chanical skill and knowledge is dependent on his 
thoroughly understanding not only the routine detail 
of his work, but the why and wherefore of each opera- 
tion. There always has been and probably always 
will be two classes of mechanics — those who stand at 
their bench and go through the manual motions of 
their work like automatic machines, with little more 
conception of why the results are as they are ; and 
the other, that class of men who make no moves with- 
out knowing why and how results are obtained, and the 
relative importance of each step. This is the mechani- 
cal education that counts, the education that schools 
the mind to a clear comprehension of principles, equal- 
ly with details, and leads unfailingly to that higher 
field where skill, diligence, and marked ability find 

their natural level. The 

young man who, on begin- 
ning his mechanical edu- 
cation, realizes and acts 
upon these truths, will de- 
velop that ability which is 
not gauged by mere man- 
ual dexterity, but rather 
that which, when in later 
years he may be called to 
design, lay out, and super- 
intend the work of others, 
will enable him to credit- 
ably fill the position. Such 
positions come to those 
who bring thought and 
brains as well as manual 
dexterity to assist them in 
their work. To such men 
we owe the improvements 
of the age in every branch 
of mechanics. 

It is a fact that too many 
mechanics work along day 
after day accomplishing 
their work by " main strength and foolishness," which 
is the direct and legitimate result of a lack of proper 
and thorough application in their earlier mechanical 
life. The point emphasized is, that the mind that is 
able, through careful training and application, to 
bring to bear a knowledge of principles involved, as 
well as execution of detail in the work, is the one 



that approaches that standard of ability which should 
be the aim of every young man who is beginning his 
mechanical education — his work in the shop. When 
he has attained this, no question of wages will ever 
trouble him. Such men are always wan*,ed. The 
supply is not equal to the demand. — The Stationary 
Engineer. 




DALLAS' TBVSS. 



IMFBOVED TBTTSS FOB ABDOMINAL BTTFTTTBES. 
A simple and inexpensive truss, designed to keep its 
place when adjusted, and maintain a uniform constant 
pressure on the rupture, while relieving the spermatic 
cords and vessels of constricting and injurious strains, 
is illustrated herewith, and has been patented by Dr. 
Alexander Dallas, of Bayonne City, N. J. The truss 
pad has a pressing face provided with a recess or cavity 
opening to its lower edge, and extending upward along 
the line of the inguinal canal when the pad is applied, 
to avoid pressure on the spermatic vessels, the face of the 
pad at both sides of and above the recess bearing on 

the ruptured 
parts, while the 
lower edge of the 
pad is inclined to 
fit the flesh fold 
between the ab- 
domen and leg. 
The general press- 
ing face of the pad 
is concaved trans- 
versely of the re- 
cess, and there is 
a back plate adapted for the attachment of fastening 
straps or belts, with springs interposed between the 
strap plate and presser plate. It is claimed that this 
truss marks a decided advance in the mechanical 
treatment of rupture ; that it is anatomically correct, 
painless in use, and from its shape adapts itself so 
nicely that no movement of the body displaces it, the 
pressure being over the internal ring, so that the 
rupture 'does not protrude at all, while the groove pre- 
vents compression of the spermatic cord and vessels. 

< I ■ I >i 

Tbe New Torpedo Koat. 

The Herreshoff Company are building a torpedo boat 
for the United States government, which is to be 137 
ft. long, 14 ft. 6 in. broad, with a depth of hold of 8 ft. 
Its draught loaded will be 3 ft. 7 in., its displacement 
under the same conditions is to be 99 tons, and the 
speed fully equipped is to be 20 knots, though it is stated 
that the builders expect to get 23. The boat is to be 
fitted with twin' screws and with engines indicating 
1,500 horse power. Each engine has five cylinders, 
having diameters of llj^ in., 16 in., 22^^ in., 233^ in., 
and 223^ in. The price of the boat is to be |82,750. 

■♦<• » » 

AN IMFBOVED SIDE CITBTAIN FOB BVOOIES. 

The illustration herewith represents a sectional side 
curtain for buggies, so made that either the bottom or 
top portion, or both, on either or both sides, may be 
conveniently put up or taken down, as desired. It is 
a patented invention of Mr. Joseph W. Thomas, of 
West Side, Iowa. The side curtains may be made of 
any suitable material, but each is divided intermedi- 
ately of its height into two different sections or pieces, 
the division being horizontal and the upper section be- 
ing preferably made to slightly overlap the lower one. 
Each of these curtain sections has along its upper and 
lower margins a series of buttonholes, as shown in the 
small view, to provide for their attachment by buttons 
to the buggy top and lower frame, and for buttoning 




THOMAS' SIDE CTTBTAIN FOB BTTGGIES. 

them together or to the bows where the sections meet 
and overlap in the middle. By this construction, as 
will readily be seen, the occupants of a carriage are 
allowed much greater latitude in arranging its'side 
curtains, according to the different conditions of the 
weather and the roads, than has heretofore been the 
case. 
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The Double Topaall Rig. 

To the Editor of the Scientiflo American : 

Reading the very interesting article in your last issue 
suggests to my mind that one of the most important 
inventions of the last half century ought to have been 
noticed therein. I mean the introduction in the coun- 
try of what is now known all over the world as the 
double topsail rig. It must be classed as one of the 
greatest labor-saving and life-saving devices. I claim 
not the credit of its invention, for it was known in the 
northern seas of Europe a hundred years ago, as applied 
to small vessels, in what areknown as topsail schooners. 
The foremast head, or what is called the doublings of 
the mast, was longer than usual, and the topsail was 
set on the heel of the mast and the sail above it was set 
on the mast above the cap. This was called top- gallant 
sail ; but, in point of fact, it was a double topsail. This 
rig first called my attention to fitting large vessels in 
a similar manner in the auxiliary steamers Massa- 
chusetts and Edith, 1844-45. Not long after I intro- 
duced the rig Captain Howes made some changes in 
the details, and took out a patent and made money 
out of it, and the old rig is now practically extinct all 
over the world, except in some naval ships, which are 
always slow to adopt new devices for lessening labor. 

The double topsail rig not only lessens labor and 
risks to life, but is also a great saving of property, and 
is admitted by seamen as one of the greatest blessings 
ever bestowed on the toilers of the sea. I read also 
what is said in regard to the destroying of floating 
wrecks, and am glad to see that the Navy Department 
has ordered a steamer on the duty of destroying them. 
If we knew of a vessel floating about at sea with lives 
on board, expeditions would be sent to the rescue. As 
these derelicts are as dangerous as shoals, or even more 
so, because they are constantly shifting their position, 
no pains should be omitted to destroy them. 

I recommend the Secretary of the Navy to order all 
training ships to cruise for them. No more useful work 
can be done. R. B. Forbes. 

. Milton, Mass., May 11, 1889. 



up the lines unless the experimenter be sufiBciently 
quick to electrify the balls before the particles reach 
the bottom. On the whole, turpentine I have found to 
give the most satisfactory results. After the crystals 
have once been electrified inductively in this way, they 
appear to take up the lines much more easily a second 
time. It seems as though the molecules do not recover 
altogether from the effects of the electric strain. 

R. W. Chapman, M.A.B.C.E. 

The University of Adelaide, South Australia. 

»< » > » 

AIB BBAKE HOSE. 

The illustration herewith presented represents, in sec- 
tion and perspective, a new form of high pressure hose, 
in which the hose is strengthened at the coupling, 
where it is ordinarily the weakest. In general, when 
hose is covered with wire or canvas, the covering stops 
at or just before the actual couplings, leaving a space 
that is not protected right where the most wear comes. 
In this hose the canvas and the woven cover come en- 
tirely over the metal parts making the coupling, and a 
full rubber cushion is made at the terminus of each sec- 
tion, whereby a perfectly air-tight joint can always be 
made, without friction or wear of the parts. The hose 
here represented is made stronger than usual, so that it 
is not likely to kink, the canvas covering being adapted 
to stand 1,000 pounds pressure, and to hold its inclosed 
rubber tube entirely tight, while the outside woven 
cover, which is specially treated, is an additional close, 
strong, and solid protector, insuring long wear. It is 
said that this hose has satisfactorily proved its eminent 
serviceableness by very severe tests. It is made by the 



lilnes ot Electrical Induction. 

Some very pretty experiments may be made, and the 
lines of electrical induction between two electrified 
bodies may be shown extremely well, by the use of the 
fine white needle-like crystals of sulphate of quinine 
suspended in a good insulating liquid, such as pure 
turpentine. To perform the experiments, take a 
flat glass dish and pour in turpentine to the depth of 
about a quarter of an inch, sprinkle this with sulphate 
»f quinine evenly distributed till the turpentine as- 
sumes a milky appearance. If now a brass ball con- 
nected by a chain with an electrical machine be placed 
at one end of the vessel, and another connected with 
earth at the other end of the vessel, on working the 
machine the crystals of quinine will become polarized 
and take up their positions end on end, forming very 
distinct curved lines between the balls in exactly the 
same way as iron filings form in lines of magnetic in- 
duction when sprinkled over a magnet. The sym- 
metrical lines of white crystals when shown up by a 
dark background look extremely beautiful. We have 
here the basis for a set of experiments which may be 
diversified to an almost unlimited extent by varying 
the number and shapes of the electrified bodies placed 
in the turpentine. 

The fact that there is no electrical force within a 
hollow conductor may be very prettily shown by con- 
necting both of the balls in the above experiment with 
the machine and placing in between them a large metal 
ring connected with earth. The curved lines are then 
very distinctly shown running froiM each ball to the 
ring, but within the ring the turpentine remains in 
the uniformly cloudy state in which it was initially, 
the crystals showing no disposition to place themselves 
end on end. The difference in the appearance of the 
quinine particles outside and inside the ring is very 
striking. If now a small third ball be connected with 
the machine and placed in the center of the metal ring, 
the appearance of the turpentine within the ring is 
entirely changed, and the crystals form in straight 
radial lines from the center to the circumference. 

By multiplying the number of the electrified balls, 
charging some positively and others negatively, the re- 
sulting lines of induction may be made very compli- 
cated, but, provided that there is a fair space between 
the balls, the lines are always distinctly and clearly 
mapped out by the crystals. It is an easy matter to 
obtain some very beautiful figures by symmetrical dis- 
tributions of the electrified bodies. 

In making the experiments it is very necessary that 
the turpentine should be pure and dry, as a very slight 
amount of impurity is sufficient to destroy its powers 
as an insulating medium. Benzine will answer, and it 
possesses the additional advantage of not dissolving 
any of the quinine, while- turpentine dissolves it to 
a slight extent, but its specific gravity is so small that 
the crystals fall to the bottom of the vessel almost at 
<aaee, and adhere to it, ao thftt they will not easily tak« 




AIB BBAKE HOSE. 



Boston Woven Hose Co., also manufacturers of rubber 
hose and belting and mechanical rubber goods. No. 
234 Devonshire Street, Boston. 



the reports, some of them, in Michigan especially, are 
still raging, and further damage will be done. These 
are trying times in the Northwest. — N. T. Mail and 
Express. 

^< • I » 

The 'Poisonous <tuallt7 of Respired Air. 

MM. Brown-Sequard and D'Arsonval have made a 
further statement to the Academic des Sciences respect- 
ing their discovery of a poisonous principle in water 
condensed from respired air. New researches, made at 
the beginning of last year, have shown that this poison, 
be it simple or multiple, which accompanies expired 
air, is able in small quantities to kill even without be- 
ing directly injected into the blood. This toxicity is 
not due to the presence of microbes in the pulmonary 
liquid, for the same effects are produced by it after 
having been subjected to a temperature of 100° C. in a 
closed vessel. During the past year many experiments 
have been made to determine the action of the pul- 
monary poison as it exists in respired air mixed with 
pure air, the results of which have completely con- 
firmed what has been learnt respecting this poison by 
other methods. An apparatus has been used for this 
purpose, which, while showing the poisonous property 
of respired air, has also permitted it to be demonstrated 
that the carbonic acid of this air has nothing to do 
with its toxicity. 

The apparatus consists of a series of metallic boxes 
connected with each other, but shut off from the outer 
air by sealed joints. An aspirator connected with a 
gas meter draws a measured current of air through the 
series of boxes, one after another. It consequently fol- 
lows that an animal shut up in the first box breathes 
pure air, while others inclosed in successive boxes must 
breathe air more and more vitiated. Every care is 
taken to provide for the drainage of the boxes. It was 
found that animals shut up in these boxes died sooner 
or later, according to their distance from the fresh air 
box, although the proportion of carbonic acid never 
became more than 2 or 3 per cent of the air which 
proved most deadly. Pure carbonic acid in the propor- 
tion of 20 per cent of the air was breathed by the same 
animals with impunity. Also when the pulmonary 
poison was arrested by passing the air containing it 
through a washing chamber charged with concentrated 
sulphuric acid, which would not have any effect upon 
its carbonic acid, the toxic quality disappeared. Hence 
it may be deduced that the atmosphere of all badly 
ventilated rooms, occupied by men or warm-blooded 
animals, is charged with an unknown active poison 
which would kill all the inmates if they remained long 
enough under its influence, and even in a short time 
affects their health. 



Some Northwestern Weather. 

Dakota is a sort of breeding ground of weather, and 
it would be strange if occasionally something unique in 
the atmospheric line were not produced there. The 
stories that come from there about recent meteorologi- 
cal phenoinena show that something of the kind has 
been prevalent there during the past week. 

To begin with, there was a period of two or three 
weeks without rain. Then the wind arose and blew 
the soil like snow, so that a dirt storm occurred, which 
was like a snow storm in appeara.nce, but far worse in 
its effects. Spring wheat was blown clear out of the 
ground and whole fields were cleared of their top soil 
to a depth of several inches. Drifts of sand and dirt 
occurred in partially sheltered places, which were in 
some cases three feet deep. 

But more remarkable things remain. The atmo- 
sphere was so charged with electricity that it was dan- 
gerous to touch metallic bodies. An end of barbed 
wire that had become loose set fire to a field of grass. 
A cow passing along by a barbed wire fence would sus- 
tain a continuous fire of sparks from the barbs that 
looked in the dark like a fusillade of musketry. In 
fact, the Territory was pretty nearly in a state of spon- 
taneous electrical combustion. 

At last the welcome rain came — a genuine soaking 
rain^and all the wheat that was not blown out of the 
ground will grow finely. That which was blown out 
will come up probably, but it will be on the roofs of 
houses, in dooryards, in city streets, and on the clothes 
of persons who got caught in the rain after being out 
in the dust storm. 

There were no forest fires in Dakota, for the very 
good reason that Dakota hais no forests ; but the woods 
in parts of Minnesota, Wisconsin, and Michigan have 
been afire for some days, and a large amount of prop- 
erty has been destroyed. The rains have now put out 
teme of these firesi ^»Hi, s« fwr am mib b« learasd (rem 



Headache. 

The etiology of many forms of headache is still quite 
obscure. Dr. A. Haig maintains that one variety of 
periodic iieadache is directly due to the retention of 
uric acid in the system. The usual sequence of events, 
according to him, is as follows : 

There is a time (say seven to ten days) of good gen- 
eral health, active nutrition, and bodily activity, with 
plus formation of uric acid and urea, and concomitant 
rise in acidity. As acidity rises, uric acid comes to be 
retained, and at the end of four or five days several 
grains may be regarded as stored up in the liver and 
spleen. Then come dyspepsia, gastrointestinal 
catarrh, and hepatic congestion (and Dr. Haig is not 
by any means certain that this hepatic congestion and 
gastro-intestinal trouble may not be the direct result 
of the accumulation of uric acid in the liver and spleen). 
These quickly result in general diminution of absorp- 
tion and nutritive changes, with lessened formation of 
uric acid and urea and a fall in acidity ; and lastly, as 
the result of this falling acidity, there comes a rush of 
the stored uric acid into the blood, and the headache 
begins. 

Such a sequence may be seen to some extent in the 
figure that accompanies his paper on headache (2';aHS- 
actions, 1887), for there the urea drops from five hun- 
dred and sixty-one grains to three hundred and sixty- 
three grains in the four days that immediately precede 
the headache. Although acidity was not estimated in 
this instance, there can be no doubt that it followed 
and shared in the fall of urea to a large extent. Such 
a sequence explains the periodicity of this kind of 
headache, and the way in which it comes to occur 
every week or ten days for many years, varying only 
in degree with the corresponding variations in nutri- 
tion. It is also evident that any causes which affect 
digestion will influence the attack in one of the above 
ways ; while all causes of debility, by weakening the 
nerve center on which the uric acid acts, will render Id 
more sensitive (the reverse of the action of bromides) 
and the attacks more frequent. A knowledge of these 
facts gives him almost complete power either to cause 
or cure this headache in himself and other sufferers. 

The good effects of salicylic acid, and the salicylates 
generally, in this variety of headache, are due to thie 
circumstance that they facilitate the excretion of uric 
acid, and thus prevent the retention of excessive 
AmoMntB within the body. — Medical Heoord. 



© 1 889 SCIENTIFIC AMERICAN, INC. 



326 



^tunixtu %mmtixn. 



[May 25, 1889. 



THE FBENCH WAB SHIP AMIBAL BAVDIN. 

The armor-plated ship Formidable, built at Lorient, 
left that port, at the beginning of the year, for Toulon, 
where the final tests of her were made, and she is 
shortly to be put in service. This vessel is the mate of 
the Amiral Baudin, which forms part of our squadron, 
so that the picture of the last named, given herewith, 
portrays at the same time the new armorclad which is 
to increase the power of our fleet. 

These two ships are the largest of the vessels that we 
have afloat, and may be compared with those that 
rank as first class in other navies. The following are 
their principal dimensions : Maximum length, 343 feet; 
extreme breadth, 69J^ feet ; depth, 403^ feet ; mean 
draught, 26 feet ; displacement, 11,400 tons. 

The steel hull is partially armor-plated, the armor 
covering a region which extends over the float water 
line from stem to stern. A cuirass protects three tur- 
rets, in which are placed the large pieces of artillery, 
and covers, up to the ironclad deck, the passageway 
for the projectiles designed for these guns. Finally, 
for the commander, there is an ironclad place of shelter, 
proof against the fire of musketry and light guns. 



Scientific Uses of tUe Elfiel Toiver. 

M. Janssen, of the Institut France, is of opinion 
that the Eiffel tower will have many scientific uses. 
One of the greatest difiBculties of meteorological obser- 
vations is the disturbing influences of the station of ob- 
servation itself. How, for example, can a true devia- 
tion of the wind be observed if a purely local obstacle 
causes it to deviate 1 And how can a true temperature 
of the air be determined by a thermometer influenced 
by radiation from surrounding objects ? Thus the 
meteorological elements of great centers of habitation 
have to be taken outside those centers, and at a certain 
height above the soil. The tower, since it rises to a 
great height, and, from the nature of its construction, 
does not modify in any way the meteorological ele- 
ments to be observed, will get over this difBeulty. A 
height of 300 yards is in itself not a negligible quantity 
from the point of view of rainfall, temperature, and 
pressure, but these circumstances give all the more in- 
terest to the institution of comparative experiments on 
variations due to altitude. The electrical interchanges 
between the soil and the atmosphere can also be studied 
to advantage. Special arrangements can be made for 



round the tower at this elevation is free from all influ- 
ence of the soil, as would be the case at the top of a 
mountain, and the air is in an extraordinary active 
state of electricity. The tower will, it is said, be the 
most perfect conductor of electricity during a storm, 
and all within it will be in a state of entire immunity 
against all danger from lightning. 



A Neiv Channel Steamer. 

The new Calais mail steamer which has been built 
for the London, Chatham, and Dover company, has 
been named the Calais-Douvres, the name having been 
taken after the popular twin ship, which is now to be 
flnally withdrawn from the service. The new vessel is 
built entirely of steel, and to insure additional safety in 
case of collision has been divided into nine different 
watertight compartments. The dimensions of the ves- 
sel are as follows : Length between perpendiculars, 325 
feet ; breadth, 36 feet ; depth, 21 feet 6 inches. It is 
calculated that she will be the fastest cross Channel 
steamer afloat, and will make the passage between the 
English and French coasts easily in an hour. The ves- 




THE FRENCH WAR SHIP AMIRAL BAUDIIT. 



The motive apparatus consists of two distinct en- 
gines, separated by a tight median bulkhead, and each 
actuating a screw, so that, in case of accident to one of 
them, the ship may not be brought to a standstill. 

The artillery comprises three 14i^ inch guns in the 
turrets, twelve 5]4 inch guns in the battery, and a mul- 
titude of revolving and rapid-fire guns distributed over 
the quarter deck and among the tops. 

Neither of the vessels has any canvas. The masts 
shown in the engraving are such as are called "mili- 
tary " ones, that is to say, they are designed exclu- 
sively for carrying revolving guns that permit of di- 
recting a plunging fire against torpedo boats. 

Since the putting of these new vessels in service has 
led us to speak of our armorclads, we ought to add that 
our engineers were better inspired than the English 
engineers when they conceived the plans of them. The 
report just published by the English Admiralty upon 
the maneuvers of 1886 points out, in fact, that the Eng- 
lish armorclads, not high enough above water in front, 
are in a condition of sensible inferiority as regard sailing 
qualities. Thus, for example, the Trafalgar stands but 
eleven feet out of water, while, with a nearly similar 
draught, the height of the Amiral Baudin above water 
is nineteen feet. The result is that, with equal power, 
and provided the ' sea was rough, the French armor- 
clads would have the advantage. — VlllusU'ation. 



avoiding accidents, and results of great interest should 
be obtained. 

He recommends also the institution of a service of 
meteorological photography. A good series of photo- 
graphs would give forms, movements, modifications, 
which the clouds and atmospheric conditions undergo 
from sunrise to sunset. Thus a history of the skies 
would be written on a radius not hitherto dealt with. 
In physical astronomy vai-ious other observations might 
be taken, especially in relation to the study of telluric 
spectrum. M. Eiffel announces that three laboratories 
have already been arranged on the tower. One will be 
devoted to astronomy, and the second will contain reg- 
istering apparatus from the central bureau of meteor- 
ology, and will be devoted to physics and meteorology. 
MM. Mascart and Cornu expect to draw great advan- 
tages from its use in the study of the atmosphere. The 
second is reserved for biology and micrographic study 
of the air, to be organized by M. Henocque. M. Cail- 
letet is arranging a great mercurial manometer, with 
which he expects to obtain pressures as high as 400 at- 
mospheres 

M. De Fonvielle has made very curious electrical ex- 
periments at the summit of the Eiffel tower. Some, It 
is considered, will lead to important considerations of 
a scientific character, which will be continued ; others 
are of a uore practical character. The atmosphere 



sel is being luxuriously fitted throughout, and, in ad- 
dition to a fine deckhouse and state saloon, has a large 
number of private cabins. The steamer has been con- 
structed with a view to combine steadiness with speed, 
and has all the latest improvements in machinery and 
fittings. She will be lighted by incandescent electric 
lamps, and has been provided with embarkation arc 

lights. 

* « » I * 

When a man presents himself to the United States 
inspectors as an applicant for marine engineer's license, 
he must have his application signed by two or three 
persons who can speak knowingly of his character and 
capabilities ; and it is reasonable to think that no one 
can judge of his ability as well as the engineer with 
whom he has been employed — for every applicant for 
engineer's license must have had at least one year's ex- 
perience aboard a vessel — although in strict adherence 
to the law, it is not necessary to have an engineer's 
name signed to an application. While the inspector 
can test his qualifications as an engineer by examina- 
tion, he cannot judge of his character as to sobriety 
and integrity by the same process. Hence any man who 
signs a man's application for license has a certain 
responsibility resting upon him, for no man should be 
licensed as a steamboat officer of any grade who does 
not stand fairly before the world. — The Am. Engineer. 
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FBEDEBICE A. P. BABNABD. 

An able critic has said of him: "Among the pro- 
moters of science and liberal culture in our time, few 
men have labored more efiBcientlyand^uccessfully than 
the present versatile and accomplished president of 
Columbia College." 

Frederick Augustus Porter Barnard was born in 
Sheffield, Mass., on May 5, 1809. His father, Robert 
Poster Barnard, was a lawyer of eminence, and served 
in the Massachusetts Senate, and his mother was the 
daughter of Dr. John Porter, of Salisbury, Conn. His 
ancestry on both sides was of English origin, and 
could be traced back to William the Conqueror. 

His early education was begunin Sheffield, under the 
tuition of Dr. Orvill Dewey, and continued at Saratoga 
Springs, where he was sent at the age of nine, and 
there entered the academy. Incidentally his attention 
was directed to the printing office in that town, and he 
learned to set type. He was prepared for college at 
Stockbridge, Mass., by Jared Curtis, and then sntered 
Yale. In 1838 he was graduated there, standing second 
in his class, but leading in pure mathematics and the 
exact sciences. 

At once he began to teach at the Hartford Gram- 
mar School, and also contributed to the Hartford 
Review, then edited by the Quaker poet 
John G. Whittier, whose intimate friend he 
became. In 1830 he returned to Yale as a 
tutor, but after a year he accepted an ap- 
pointment at the American Asylum for the 
Deaf and Dumb, at Hartford. This place he 
sought, owing to his loss of hearing, result- 
ing from an illness, and also as the difficulty 
was hereditary in his family. He was called, 
in 1833, to the Deaf and Dumb Institution 
in New York City, and continued there for 
five years. The buildings were the same as 
those now occupied by Columbia College, 
to which institution he returned in after 
years. 

In 1837 he was chosen to the chair of 
mathematics and natural philosophy at the 
University of Alabama, where he remained 
until 1848, when he was transferred to the 
charge of chemistry and natural history, 
which he held until 1854. Meanwhile he 
studied theology, and was admitted to holy 
orders in the Protestant Episcopal Church 
in the latter year. He was then called to 
the chair of mathematics and astronomy at 
the University of Mississippi, of which insti- 
tution he was chosen president in 1856 and 
chancellor, in 1858. ^ While so connected, 
Jefferson Davis, afterward president of the 
Confederate States, was one of his colleagues. 
At the beginning of the civil war he severed 
his relations with the university and en- 
deavored to come North. Efforts were made 
to induce him to join the Confederate gov- 
ernment, but he refused all offers of appoint- 
ments. He was denied a pass through the 
lines and compelled to remain in Norfolk, 
Va., until the place was captured, in 1863, 
by the United States troops. 

Hethenwentto Washington and was made 
director of the map and chart department 
of the United States Coast Survey, and by 
reason of his long residence in the South 
proved of great service in the preparation of 
maps used by the national armies. The chair 
of physics in Columbia College having be- 
come vacant in consequence of the expul- 
sion of Richard S. McCulloh, who had 
joined the Confederate States, President Barnard 
sought that appointment, but the resignation of Charles 
King from the presidency of Columbia led its trustees, 
in Maj', 1864, to call President Barnard to that place. 
This office he filled until the close of the last collegiate 
year, when failing health compelled him to offer his 
resignation. Although unable to actively take part in 
the duties of the office, he continued nominally the 
president of Columbia College until his death. His 
clear judgment, remarkable executive ability, and 
fondness for work resulted in the remarkable develop- 
ment that has occurred in that institution since his 
connection with it. The School of Mines, perhaps the 
foremost scientific school in this country, was the first 
of the innovations to which he gave his earnest atten- 
tion. The School of Political Science, the School of 
Library Economy, the department of women, known 
as the Barnard College, the gathering of the many de- 
partments into the magnificent buildings that now con- 
stitute almost a university at 49th Street and Madison 
Avenue, are largely due to him. 

In other ways President Barnard likewise distin- 
guished himself. In 1846 he was appointed by the Gov- 
ernor of Alabama as astronomer on the part of that 
State to assist in determining the boundary line be- 
tween Alabama and Florida, and as the representative 
from the latter State did not qualify. President Barnard 
was employed by both States. His report, submitted 
to the legislatures of the two States, was accepted as 



pedition sent to Labrador by the United States Coast 
Survey to witness the total eclipse of the sun. 

While in Washington he was engaged in continuing 
the reductions of Lieutenant James M. Gilliss' observa- 
tions of the stars of the southern hemisphere, and in 
1863 had charge of their publication. In December, 
1866, he was appointed by Congress to be one of the 
commissioners to the World's Pair held in Paris in 1867, 
and on his return made an elaborate report on " Ma- 
chinery, Processes, and Products of the Industrial 
Arts and Apparatus of the Exact Sciences," which was 
published in the government reports. At the Centen- 
nial Fair, held in Philadelphia in 1876, he was one of 
the judges on instruments of precision, and in 1878 was 
Assistant Commissioner-General at the World's Fair 
held in Paris during that year, when the French Min- 
istry conferred on him the decoration of the Legion of 
Honor. 

The degree of LL.D. was given him by Jefferson Col- 
lege, Miss., in 1855, and by Yale in 1859; the University 
of Mississippi, in 1861, conferred on him the degree of 
S.T.D. ; in 1872 that of L.H.D. was given him by the 
regents of the University of the State of New York ; 
and in 1878 King's College, Canada, made him aD.C.L. 

His name was on the rolls of numerous scientific asso- 



His death came on the afternoon of April 37, while 
resting quietly in his chair at his home, adjoining the 
college. The funeral services were held in St. Thomas' 
Church on the 3d instant, after which his remains were 
taken to Sheffield for interment. 

His life-long friend, the poet Whittier, in 1870 wrote 
the following lines on him : 

■' Rich, from life-long search 
Of truth, within thy academic porch 
Thou sitteet now, lord of a realm of fact. 
Thy servitors the sciences exact ; 
Still listening with thy hand on Nature's keys. 
To hear the Samian's spheral harmonies 
And rhythm of law." 

M. B. 




THE LATE PRESIDENT BARNARD OF COLUMBIA COLLEGE 



ciations, both in this country and abroad, including 
the American Philosophical Society and the American 
Academy of Arts and Sciences. He was chosen presi- 
dent of the American Association for the Advancement 
of Science in 1860, was one of the original members 
named by act of Congress, in 1863, as forming the 
National Academy of Sciences, was the chairman of its 
physical section in 1873, and foreign secretary in 1874-80. 
He was president of the Board of Experts of the Ameri- 
can Bureau of Mines in 1865, and was president of the 
American Institute in 1873, also in 1873 of the American 
Meteorological Society. He served with Prof. Arnold 
Guyot as editor-in-chief of "Johnson's New Universal 
Encyclopedia," to which great work he contributed a 
large number of scientific articles, in addition to his 
editorial labors. 

His contributions to scientific literature were many. 
He wrote for the American Jounnal of Education from 
its beginning, and his first paper in the American 
Journal of Science appeai-ed in 1838. His works in 
book form include : " The School Arithmetic " (1839), 
" A Treatise on Arithmetic " (1830), " Analytic Gram- 
mar, with Symbolic Illustrations " (1836), " Letters on 
College Government'' (1854), "Report on Collegiate 
Education " (1854), "Art Culture" (1854), "History of 
the American Coast Survey" (1857), " University Edu- 
cation " (1858), " Undulatory Theory of Light " (1863), 
"Metric System of Weights and Measures'' (1871), and 
numerous reports on educational matters presented to 



Ijeather Tanning b7 Electricity. 

A French firm (MM. Worms & Bale) have succeeded, 
after long endeavors, in applying electricity to the art 
of tanning in such a way as is claimed to accelerate 
the process. We are now able, says the Electrician, to 
give some further information as to the method adopt- 
ed, and although our knowledge of the art does not 
enable us to offer any opinion as to the precise value of 
the invention, yet we are very hopeful that it will ulti- 
mately afford an important outlet for electrical appa- 
ratus. What is actually done is very simple. 
The rawhides are placed in large cylinders 
which revolve upon horizontal axles. Pro- 
vision is made for passing a current through 
the drum, the electrolyte being a decoction 
of tannin. (Further electrical details are at 
present wanting.) The drum is kept slowly 
revolving until the process is complete. The 
time required varies with the nature of the 
hide. Light calf skins, sheep and goat 
skins, which used to require from four to 
six months, are said to be completely tanned 
in twenty-four hours. Horse and ox hide^ 
require from seventy-two to ninety-six hours, 
while by the old-fashioned bark process 
they would have taken twelve months or 
even more. As to the quality of the leather. 
Several French leather merchants have stated 
that it is above the average in strength, and 
has all the solidity and suppleness of the 
best samples. Specimens of harness, etc., 
made from this leather will be shown at the 
Paris exhibition. Furthermore, in addition 
to the economic value of the immense saving 
of time, it is stated that the working cost per 
pound of dry leather will be only 3J^ to 4 
cents, as against 7 to 8 cents per pound, 
which is the figure now reckoned by the 
Bermondsey tanners. The number of hands 
required is said to be only about one-fifth, 
and the capital expenditure is largely re- 
duced. It is evident that if only half this be 
true, there is, to say the least, "something 
in it." 

As to the scientific aspect of the question, 
the exact nature of the role played by the 
electric current is not at all clear. Prof. S. P. 
Thompson, who has examined the process, 
suggests that the effect may be in some wa y 
to open the pores of the hides and so permit 
a more rapid access of the tanning solution, 
and also that its chemical activity may be 
increased by the electrolytic action. Mr. 
A. Zwierzchowski thinks that the current 
renders the gelatine more soluble, so that it 
is able to combine more rapidly with the 
tannin. 

M. E. Leonardi, in a recent number of the 
Revue Internationale de V Electricity, mentions several 
schemes of this nature, all of them failures, the earlier 
ones necessarily so, from the lack of an economical 
means of producing current, while others suffered 
equally from a lack of electrical knowledge on the part 
of the " inventors." 



conclusive. He served, in 1860, on the astronomical ex- ] the trustees of Columbia College. 



NIne-IncU Gnn8 at Close Range. 

The result of the recent Resistance experiments has 
been kept very close by the Admiralty and the naval 
authorities, but it has transpired that the result of 
shells filled with high explosives and fired from the 9'3- 
inch breech-loading gun was something terrible. The 
casemates were of two descriptions, some representing 
coal bunker protection and others the protection that 
is to be given to the batteries of 47-ton quick-firing 
guns in the ships Trafalgar and Nile. It was estimated 
that the casemates would give fair protection against 
the 6-inch breech-loaders and lighter guns, used at rea- 
sonable ranges, and as the 6-inch breech-loading gun 
will penetrate 9 "8 inches of armor, with backing, at 560 
yards, or 7 9 inches at 1,700 yards, this was surely all 
that could reasonably be expected. To fire at the Re- 
sistance with the 9 ■3-inch breech-loading gun at 100 
yards range meant dire destruction, as this gun can 
pierce 19"6 inches of armor with backing at 160 yards, 
or 15 inches of armor with backing at 3,630 yards. Its re- 
sults on the Resistance, therefore, at point blank range, 
with shells filled with high explosives, may be ima- 
gined, — United Service &azette. 
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Florlcaltnre.* 

The cultivation of flowers is an occupation that im- 
proves alike the body, mind and heart. It is an almost 
certain indication of purity and refinement. 

Floriculture, or the cultivation of flowers, is an art 
based upon the natural sciences — botany, chemistry, 
and entomology. Although a knowledge of these 
and kindred sciences will give much aid, it will not of 
itself make a good florist. 

When a student has learned all that lectures and 
books can teach, he still needs observation, practice, 
and experience to make him master of floriculture. 
It is not a rude, simple matter, but requires and re- 
wards the fullest command of science and the know- 
ledge of nature's laws. 

What is needed in the cultivation of flowers is more 
study, more thought, more enthusiasm, with less at- 
tachment to old ways, methods, and practices, which, 
if ever desirable or judicious, have long ceased to 
be so. If those who love flowers will intelligently re- 
solve that their cultivation shall and must improve, 
it will not be long before we have an art worthy of 
our country and the age in which we live. 

We can afford to cultivate and study flowers if for 
no other reason than their cheerful surrounding. 
Many do without flowers because they think that they 
cost too much time and trouble, but one does not have 
to think long to be convinced that all things worth 
having cost considerable and that anything worth 
having is worth working for. Oftentimes the partial 
success or in many instances total failure in the culti- 
vation of flowers is due to the fact that we try to do 
too much, that our gardens are too large and not sufiQ- 
ciently cared for. No one should have more ground 
devoted to a garden that can be kept in the highest 
state of cultivation. Excellence affords satisfaction 
and pleasure, while failure brings mortification and 
pain. 

The same may be said of house plants or plants kept 
within doors during the winter. Too often do we see 
many plants crowded together in a poorly lighted win- 
dow, compelling each plant to take on a form never in- 
tended by nature and foliage quite different from that 
desired by the owner. 

One of the chief requisites in management of house 
plants is plenty of sunshine. 

Next is an atmosphere neither too dry nor too close 
and a uniform temperature (lower at night than during 
day). 

Some practical hints as to watering may be summed 
up as follows : Rain water is better than spring or 
well water. Hard water may be greatly improved by 
adding a drop or two of aiojuonia or a little soda, a 
small nugget about the size of a pea to every gallon of 
water used. As to time of day, morning is the best, 
and next is the evening. Never water house plants 
when the sun is shining brightly upon them ; the sup- 
ply of water must be regulated according to the de- 
mands of the plant ;"the condition of the plant and of 
the soil is the best guide. Never give water when the 
soil is moist to the touch. Nearly all plants require 
more water when in bloom than at any other time, 
more in a warm temperature than in a cold, and more 
when in a state of active growth than when at rest. 
Plants in open rooms usually require water once a day 
and some demand it twice, at any rate all should 
be examined with interest to water at least every 
day. 

Cleanliness is essential. The leaves of plants should 
be kept free from dust, hence frequent washings are 
absolutely essential, although when watering never 
wet the flowers of a plant nor allow drops of water to 
stand on the leaves in the sunshine. Never allow 
water to stand in the saucers of the pots unless the 
plants are semi-aquatic. Watering is at least two 
fold. It supplies plants food or elements of fertility 
contained in itself and converts the plant food or nour- 
ishment of the soil into a liquid form, so that it may 
be absorbed by the roots. The roots of a plant must 
be kept moist, not wet. 

When the drainage is the most perfect, plants will 
generally be the healthiest and will need watering the 
oftenest. 

Give house plants as much light as possible during 
the day, and darkness with a lower temperature at 
night. 

Plants require rest ; a uniform temperature of 60 or 
70 degrees in the daytime and 40 to 45 degrees at night 
will give the best results. 

Turning the plants toward the light should not be 
done, unless done regularly. Besides light, house 
plants require a good supply of fresh air. Ventilation 
is absolutely necessary. 

A word as to the restoration of cut flowers that have 
become wilted ; the question is often asked, " How can 
I restore or refresh this flower ? " It may be a rare 
flower, or one that is prized highly as the gift of a 
friend — in either case joy will follow its restoration. Cut 
flowers have frequently been restored to freshness,even 
when every petal is drooping, by placing the stems in a 
cup of boiling hot water and leave them until the 



petals have become quite smooth, then cut off the 
cooked ends and place in lukewarm water, and for 
this purpose pure rainwater is thought to be prefera- 
ble. The freshness of cut flowers is due wholly to two 
conditions, either evaporation from the flowers must 
be prevented by inclosing in a case containing a satur- 
ated atmosphere or the evaporation must be supplied 
by moisture at the cut end or stem. This stem is com- 
posed mostly of woody fiber or cellulose, whose power 
to absorb water soon diminishes, hence to enable the 
stem to absorb the mosl water, the end must be fre- 
quently cut off. 
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Tbe lilmlt In Naval Speed. 

An important controversy has arisen in England be- 
tween two eminent naval experts respecting the speed 
of modern war ships recently designed. The battle 
ships which the Admiralty is now constructing 
were originally credited with a speed of 163^ knots, 
forced draught ; but in working out the designs, Mr. 
White, director of naval construction, found it practi- 
cable to increase the speed to 17^^ knots. Sir Ed ward 
Reed complained that the increase in speed was too 
slight in the new designs to be seriously considered, 
and contended that 20-knot battle ships could be built 
with a coal supply far beyond that which the proposed 
vessels are to possess. " Considering how cheaply 
speed is now obtained," he remarked, " I cannot my- 
self deny that I should like to see our great ships able 
easily to overtake any enemy's fleet." Mr. White re- 
plied to these and other strictures in an elaborate 
paper read before the Institution of Naval Architects. 
He strenuously challenged the statement that increase 
of speed is to be cheaply obtained for battle ships of 
the largest size. He asserted that in the new designs 
the horse power of the engines had to be doubled in 
order to pass from 14 to 17 knots, and that a further 
doubling of power would not add much more than one 
knot. By quadrupling the power, battle ships having 
a speed between 18 and 19 knots might be produced ; 
but this could not be considered a cheap increase. As 
for 20-knot battle ships, the great English designer evi- 
dently prefers to have some other expert try his hand 
and assume the responsibility for so hazardous and 
costly an experiment. 

As Mr. White is considered by naval experts in Eng- 
land to have the best of this controversy with his 
disputatious critic, it may be reasonable to assume that 
progress in marine engineering is rapidly approaching 
its maximum limit in producing vessels of high speed. 
If the horse power of the engines has to be quadrupled 
in order to obtain a battle ship of 183^ knots, it is evi- 
dent that 20-knot battle ships will involve bo enormous 
an expenditure of power and so vast an addition to the 
weight of the machinery as to be utterly impracticable. 
Mr. White has been a most ambitious designer, but he 
discerns limits beyond which the most daring experi- 
menter cannot pass. He will be satisfied if he can 
build battle ships with a speed of 17J^ knots, and 
hardly hopes to add more than a single knot by quad- 
rupling the power of the engines of the old turret and 
barbette ironclads. Concerning the possible speed of 
fast cruisers he has nothing to say, but his argument 
points unerringly to a limit beyond which experiment- 
ing is unscientific and foolhardy. The American 
cruisers, which are expected to make 19 or 20 knots, 
were practically designed by him when he was in the 
employ of the Armstrongs. Whether they will suc- 
ceed in accomplishing that result is a question on 
which expert testimony is divided. But even if the 
Charleston and Baltimore are as fast as the designers 
anticipated they would be, it is hardly reasonable to 
expect any great advance in speed above 20 knots for 
war vessels. — If. Y. Tribune. 



* A paper read by George C. Watson before the Clyde Grange Natural 
History Society. 



Warren de la Rne, D.C.Ii., F.K.S, 

The death is announced of Mr. Warren de la Rue, at 
the age of seventy-four. A native of Guernsey, he 
was educated in Paris, and succeeded his father as 
head of the firm of Thomas de la Rue & Co., from 
which he retired in 1880. His earlier contributions to 
science were chiefly papers on voltaic electricity and 
the deposition of metals. Subsequently he published 
a memoir on cochineal, and, in conjunction with his 
friend. Dr. Hugo Muller, another on the constituents of 
rhubarb, among which they were the first to observe 
chrysophanic acid. But his name is most associated 
with the application of photography to the recording 
of celestial phenomena, on which subject he produced 
a large number of papers. In connection with Dr. 
Muller also he carried on a series of investigations 
upon the electrical discharge, using a battery of 15,000 
chloride of silver cells, the results of which were given 
in a collected form in a lecture at the Royal Institution 
in 1881. Among the many honorary posts filled by Mr. 
De la Rue may be mentioned those as honorary secre- 
tary and afterward president of the Astronomical So- 
ciety, president of the Chemical Society for two sepa- 
rate periods, president of the London Institution, and 
secretary of the Royal Institution. In addition, he 
was a. member of aumeroa* foreiga leiurnyd «eeieti«i. 



Thomas Saminers. 

There has recently passed away a man, some record 
of whose life and works it is a duty to prepare. To 
make such a record adequate is difficult, if not impos- 
sible, because the man's modesty and reticence drew on 
him little attention. He slipped quietly through life 
doing a good work without boasting ; how important 
that work was, few engineers perhaps realize outside of 
a limited circle. 

Sa.ys The Engineer : Thomas Summers was born in 
London in 1825. He was educated as a boy at a 
Quakers' school, and subsequently he studied in the 
evenings at schools connected with the University of 
London ; about this period he was articled to Mr. 
Haigh, who failed, and Mr. Summers finished his ap- 
prenticeship in the marine engineering works at South- 
ampton of W. Altoft Summers. That gentleman re- 
tired from business about the year 1858, and died a few 
years ago. Mr. Altoft Summers had at different times 
three partners, namely, Mr. Groves, Mr. Baldock, and 
Mr. C. A. Day ; the two former retired, and left the 
firm Summers & Day, under which title it was long 
known, and en joyed a high reputation. Thomas Sum- 
mers seems to have taken a leading place in the draw- 
ing ofiBce soon after his apprenticeship was completed, 
and he ultimately left the drawing office to become 
manager ; under his hands the works developed 
rapidly, at one time employing over 2,000 hands. 

Mr. Summers' strong point was marine engineering, 
and on it he has left his mark. During his career as a 
draughtsman he wrote a good deal for the few engineer- 
ing journals which then existed, and his reputation ex- 
tended rapidly. At last he was invited by the Turkish 
government to take private pupils to learn marine en- 
gineering, and to a limited extent he did this. He 
constructed the machinery for several Turkish gun- 
boats, and also for certain Egyptian steamers. He 
fitted H. M. S. Pandora with her machinery. This 
vessel was subsequently bought by Mr. — now Sir Allen 
— Young for his Arctic explorations, and the Pandora 
was handed over to Mr. Summers for a thorough refit 
when she was being prepared for her Arctic voyage. 
In process of time Mr. Summers became a partner, and 
the firm took the title of Day, Summers & Co. 

A large part of his work was done in connection 
with the Peninsular & Oriental Company and the 
Royal Mail Company, whose headquarters were to a 
large extent at Southampton. He was also employed 
by the West India Company, the Union Company, the 
Hamburg Companies, and the North German Lloyd's. 
A short time after the Great Eastern made her first 
trip she was put into the hands of the firm to make good 
many things in which she was defective and deficient, 
and she lay in Southampton water for this purpose for 
about six months. 

Mr. Summers in an indirect way did a great deal to 
introduce the surface condenser. That was first used 
at sea by Hall many years before. It was taken up 
freely, if experimentally, long subsequently by various 
shipping companies, most eagerly by the Peninsular & 
Oriental Company. The experiment was a disastrous 
failure. The brass tubes in the condenser were 
literally eaten up by the soft water charged with fatty 
acids from the engines. The boilers also suffered 
severely. Mr. Summers solved the difiBculty at a 
stroke by tinning the tubes, and ever since only tinned 
tubes have been used. We are not prepared to say 
that Mr. Summers was the actual inventor of tinning, 
but he, at all events, recognized the value of the sys- 
tem, and employed all his energies to get it tried on an 
adequate scale. The result is too well known to render 
it needful that we should dwell on it here. With the 
success of the surface condenser the road to compound- 
ing lay open. Mr. Summers traversed that road with 
his whole heart in his work, and his firm constructed 
hundreds of compound engines which took the place of 
the old type of machinery. 

Mr. Suminers was a great believer in giving accuracy 
of form and fine surface to propeller blades. Instead of 
being rough castings, he fitted ships with propellers 
chipped and filed and finished with great accuracy. 
The results were eminently satisfactory. 

An interesting piece of work which he did was the 
construction of the engines of the Winans cigar ships, 
still lying in Southampton water. These engines were 
described in our pages many years ago ; they were of 
the kind, perhaps, never exceeded for perfection of 
workmanship and design. 

Mr. Summers, if not a prolific inventor, at all events 
produced several things which will live. Among these 
we mention the shear legs which have been fitted up 
for every civilized government in the world possessing 
war ships. These shear legs will lift a turret clear out 
of a ship, and replace it with another complete. 

Mr. Summers enjoyed an unrivaled reputation for 
probity and straightforward dealing. 



The " regal red poppy " has recently been found to 
have the valuable power of binding with its roots the 
soil in which it grows in such a manner that it will 
prove most valuable in supporting embankments. 
Already several French engineers have undertaken the 
sewing of railway ambaukments with poppies. 
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A CTTBIOSITY IK PLANT LIFE. 

BT N. W. HAI.COMB, OF JAPAN. 

In the autumn of 1888, while I was residing at Fukui, 
in Japan, there came under my observation one of 
those anomalous frealss of nature which are of such fre- 
quent occurrence, and it was of such a striking charac- 
ter that I deem it worthy of special notice. For sev- 
eral days I had heard my Japanese friends speak of a 
wonderful bamboo which was on exhibition at a cer- 
tain gentleman's house, and which was attracting many 
visitors. My curiosity being awakened, I called with a 
friend at the house of the owner of the strange plant, 
and when I saw it, did not wonder at the attention it 
had attracted. It had grown that season in the bam- 
boo grove of Mr. Suzuki, the gentleman who exhib- 
ited it. 

The accompanying sketch was made from a photo- 
graph taken soon after the plant was transferred from 
the grove to a flower pot, which event took place on 
the 22d of September. The plant had first been observed 
in the latter part of May, and though somewhat pecu- 
liar in appearance, did not attract especial attention. 
It was not noticed again until the autumn, when it ap- 
peared as in the engraving. It is of a species of bam- 
boo called in Japanese madake, the next to the largest 
of the ten or twelve species that grow in that part of 
Japan. This species grows from twenty to forty feet 
high and often attains a circumference of fifteen inches 
or more. The circumference often does not exceed six 
or eight inches. As is well known, the bamboo attains 
its entire growth the first year, and the appearance of 
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same root as the one described exhibited no peculiar 
features, except that it was rather small. 

. ^ I ■ > » 

Heat and lilght. 

At a recent meeting of the Physical Society, London, 
Mr. Shelford Bidwell, F.R.S., showed "A Lecture Ex- 
periment Illustrating the Effect of Heat on the Mag- 
netic Susceptibility of Nickel," and " An Experiment 
Showing an Effect of Light on Magnetism." In the 
first experiment a piece of nickel was attached to one 
side of a copper pendulum bob, which was held out of 
the vertical by bringing the nickel in contact with a 
fixed magnet. On placing a spirit lamp flame below 
the nickel, the bob was (after a short time) released, 
and oscillated until the nickel had cooled, when it was 
again attracted, and the operation repeated itself. 
The second experiment had been recently shown before 
the Royal Society. One end of an iron bar which had 
been magnetized and then demagnetized was placed 
near a magnetometer needle. On directing a beam of 
light on the bar an immediate deflection of the needle 
resulted, and on cutting off the light the needle 
promptly returned to near its initial position. The di- 
rection of magnetization induced by the light is the 
same as the previous magnetization, and the bar seems 
to be in an unstable magnetic state. That the effect is 
due to light and not heat the author thinks is rendered 
probable by the suddenness of the action. 

The President, Prof. Reinold, said he had tried the 
experiment himself and failed to get any effect, but 
after seeing the arrangement of apparatus used, he 
believed his non-success due to the comparatively great 
distance between his bar and needle. A member asked 
if the results were different for different colored rays, 
and Professor S. P. Thompson inquired whether the 
magnitude of the effect variei with the intensity Of illu- 
mination, as in selenium, and also if any change was 
produced by altering the direction of vibration of the 
incident light. Mr. G. M. Whipple wished to know 
whether any difference was produced by blackening 
the bars, and as bearing somewhat on the same sub- 
ject mentioned an induction magnetometer in which 
an iron bar used was demagnetized by plunging in hot 
water. The results obtained were very irregular after 
the first magnetization, and this may have been due to 
the instability shown to exist by Mr. Bidwell's experi- 
ment. 

In reply, Mr. Bidwell said red light produces most 
effect, and blackening the bar makes the action much 
slower. As regards selenium, the character of the 
effect is similar, but he believes the causes to be dif- 
ferent. Polarized light produces no change. In an- 
swer to Professor Hersehel, he said that any part of the 
bar is sensitive to light, and showed that illuminating 
both sides of the bar increased the effect. 



under all circumstances, the vacuum will be injured 
very much. Air leaks, however, have to do only indi- 
rectly with the economy of a plant. The steam leaks 
are the worst sources of loss, and against these ail en- 
gineers know so well how to provide that we need not 
offer suggestions. — The Engineer. 



A CTTBIOSITY IN PLANT LIFE. 

the plant in the engraving, being essentially the same 
as when I saw it on October 39, may be taken as its 
matured and final form. Among its abnormal features 
may be noticed its small height, 5 feet ; its small circum- 
ference, 456 inches ; the large number and shortness of 
the joints, the whole number from base to tip of the 
longest limb being 107, or fully twice the usual number; 
the large number, length, and peculiar curling shape of 
the limbs, one measuring 3 feet 10 inches in length, or 
nearly four-fifths of the height of the plant, while 
many smaller limbs — ten or twelve — grow from the 
larger ones, two or three of these latter springing from 
each joint of the main stem ; and the nearly total lack 
of leaves, only fifteen of the limbs having leaves, and 
they having very few. It is also worthy of remark 
that at each joint of the limbs is a bud, and near the 
ends of many limbs are several larger developments 
like miniature reproductions of the huge sheath that 
incases the young bamboo shoot when it just emerges 
from the ground. 

One other plant of the same general character was 
found at Fukui the same season, but the peculiar fea- 
tures were much less strongly marked than in this one. 
The Japanese told me that these two were the only 
ones of the kind that had ever been seen, so far as they 
knew. In old groves of that particular species of bam- 
boo, a bunch of abnormally developed limbs, slightly 
similar to those of the plant described, will not unfre- 
quently grow from one or more joints of an otherwise 
healthy-looking plant. It. is supposed to indicate a 
diseased condition of the plant on' which it growg, and 
the plant above described may be an unusual instance 
of such abnormal development. The grove in which 
it grew was very old, and I saw quite a number of the 
peculiar bunches of limbs growing from healthy-look- 
ing plants. Another bamboo which grew from the 



Profitable TTatch Manufacturing. 

At the annual meeting of the Waltham Watch Com- 
pany, in Boston, recently, it was voted to increase the 
capital stock of the company by $1,000,000, making the 
total capital $3,000,000. A cash dividend of 50 per cent 
was also declared. The treasurer of the company, in 
explaining the matter, said that the company had a 
surplus of $2,000,000 above its capital. The capital 
stock had been increased to the extent of the cash 
dividend, and those of the stockholders who wished 
could take the cash they received in dividends and pur- 
chase new stock at par in pro rata proportion to what 
they already held. It was not a stock dividend. The 
other $1,000,000 surplus would be used in carrying on 
the business of. the company. There would be no ad- 
ditions to the works on the head of the increase in 
stock. In 1865, when the capital stock was $300,000, a 
dividend of 150 per cent was made and the stock in- 
creased to $750,000. In 1880 a dividend of 100 per cent 
was made and the capital increased to $1,600,000 ; and 
in 1885 the stock was increased $500,000, for which the 
stockholders paid. — BradstreeVs. 



VOBTEX MOTION. 

BY GEO. M. HOPKINS. 

Every one has noticed the symmetrical wreaths of 
smoke and steam occasionally projected high into the 
air on a still day by- a locomotive ; similar rings may 
often be noticed after the firing of a gun. It is not 
uncommon to see a smoker forming such wreaths 
with his mouth. These rings are simply whirling 
masses of air revolving upon axes curved in annular 
form, the smoke serving to mark the projected and 
whirling body of air, thus distinguishing it from the sur- 
rounding atmosphere. The whorls would exist without 
the smoke, but they would, of course, be invisible. 

All the apparatus needed for producing vortex rings 
at will is an ordinary pasteboard hat box, having a 
circular hole of 4 or 5 inches diameter in the cover. 
Two pads of blotting paper are prepared, each consist- 
ing of six or eight pieces. Upon one pad is poured a 
small quantity of muriatic acid and upon the other a 
similar quantity of strong aqua ammonia. These pads 
are placed in the box and immediately a white cloud is 
formed, which consists of particles of chloride of am- 
monium so minute as to float in the air. 

By smartly tapping opposite sides of the box, a puff 
of air is sent through the circular opening of the cover 
carrying with it some of the chloride of ammonium. 



Good Advice to Engineers. 

It cannot be too carefully borne in mind that con- 
densing engines must be absolutely tight as to their 
valves and pistons in order to secure economy. Many 
condensing engines are actually using more steam per 
horse power than they would if run high pressure. 
Steam leaks into a vacuum much faster than it does 
into the atmosphere or through the valves and pistons 
of high pressure engines. There should be at least 26 
Indies (not pounds) of vacuum in every condenser, and 
unless there is, there is a defect somewhere in the 
design, or leaks in the apparatus, either steam or air, 
and perhaps both. Air leaks are easily found with a 
lamp. Any suspected spot can be readily tested with a 
lighted jacket lamp. Apply the flame to the place, 
and if there is any leak the flame will be drawn in. 
Chaplets used for holding up the cores of large exhaust 
pipes, when cast, are often a source of leakage, for, as 
part of the rod remains in the casting, it cannot be 
always told whether the union is absolutely airtight. 
Such spots should be well puttied over with thick red 
lead putty. Leakage often occurs through faults in 
the foot valves, ^ince the air pump is open to the at- 
mosphere unlesii tha foot valves are absolutely airtiKht, 




VOBTEX BINGS. 

The friction of the air against the edges of the cover 
retards the outer portion of the projected air column, 
while the inner portion passes freely through, thus im- 
parting a rotary motion to the body of air adjoining 
the edge of the cover, the axis of revolution being an- 
nular. After.the ring is detached the central portion 
of the air column continues to pass through it, thus 
maintaining the rotary motion. 

When two rings are projected in succession in such a 
manner as to cause one to collide with the other, they 
behave much like elastic solid bodies. By making the 
aperture in the box cover elliptical, the rings will ac- 
quire a vibratory motion. 

By fastening the box cover loosely at the corners, the 
box may be turned upon its side and rings may be pro- 
jected horizontally. 

It is obvious that smoke may be used in this experi- 
ment in lieu of the chloride of ammonium. 

* < ■ > > — ■ ■ 

Plitliisis from House Sweepings. 

The Munchener Medicinsehe Wochensehrift, No. 308, 
reports that Garnet has experimented with the dust 
obtained from the walls and floors of various dwellings 
in which tuberculous patients have been, inoculating 
guinea pigs with it, and carefully excluding all possi- 
bility of infection from outside sources. In this way, 
twenty-one rooms of seven Berlin hospitals were ex- 
amined, and bacilli found to have been present in the 
dust from most of them. Positive results were also ob- 
tained with the dust from insane asylums and peni 
tentiaries. 

The dwellings of fifty-three tubercular patients were 
investigated in the same way, and the dust in the 
neighborhood of twenty patients found to be virulent. 
It was the case, with absolute regularity, that the dust 
was always virulent when the patient had been in the 
habit of spitting on the floor, or in a handkerchief, 
while it was never so when a spit cup had been em- 
ployed. 
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RECENTLY PATENTED INVENTIONS. 
Ball^vay Appliances. 

Fish Plate.— Thomas A. Davies, New 

York City. The object of thip invention is to provide a 
frictionless and rigidly attached plate, in which all the 
wear will be sustained by keys interposing the plate and 
flange of the rail, which keys may be readily detached 
and replaced, the plate being capable of expeditious 
and convenient attachment to or detachment from a 
rail. The same inventor has likewise obtained another 
nalent on fish plates, in which the construction is 
simple and economical, the plates being combined with 
an inserted table and wedge, whereby they will be ef- 
fectually held in essentially rigid contact with the rail, 
both laterally and vertically. 

Securing Rails to Sleepers. — Karl 

Louis Gocht, Chemnitz, Saxony, Germany. Combined 
with a rail and an inverted U-shaped sleeper, having an 
opening in its top, is a chair projecting through the 
opening from beneath, together with a frame beneath 
the rail, and means for locking the frame to the chair, 
the device dispensing with the use of bolts, spikes, and 
wedges, as with ordinary wooden sleepers. 

Nut Lock for Rail Joints.— George 

C. Illingworth, Haritan, N. J. This is a device es- 
pecially adapted for use with railroad rails, and which, 
when applied to the joints, will not be loosened by the 
vibration of the rail, and will also provide against the 
spreading of the rails, while obviating the necessity of 
tightening the lo^ nuts daily. 

Car Coupling. — James A. Morse, 

Fort Bowie, Arizona Ter. In this coupling a standard 
is attached to the drawhead provided with a friction 
roller engaging with the pin, while a lever arm is 
pivoted at one end in the upper front surface of the 
drawhead, and there is a link connection between the 
upper end of the pin and the lower extremity of the 
arm, the device being designed to work automatically. 



mecbaiilcal. 

Feed Water Cock.— Henry D. Med- 

rick, Port Jervis, N. Y. Thie a cock specially adapted 
■ 3 receive water in its passage from the tank to the 
boiler, whereby the water will be effectively Ptrained, 
and the sediment automatfcally washed out by the 
water supply. 

MoTOK. — William R. Bell, New York 

City. A sleeve or shaft to be driven is formed with 
recesses in which are mounted pawls, rings with in- 
ternal ratchets being arranged to be eng^ed by the 
pawls, while bands are connected to the rings and 
to a pawl, the object being to provide a simple motor 
for light running machines, such as sewing machines, 
etc. 

Adjustment of Shafts. — Benjamin 

A. Dobson, Bolton, Lancaster County, England. This 
invention is for enabling the accuracy of the adjust- 
ment and the concentricity of the main cylinder and its 
shaft in carding machines to be readily tested and de- 
termined, in compensating adjustments for wear. 



Electrical. 

Electric Motor. — Frederick Yeiser, 

Tampa, Fla. A shaft is journaled eccentrically in a 
series of coils, and a series of armatures arranged 
around a cylinder at equidistant points, a corresponding 
series of circuit-operating cams being carried by the 
shaft, while circuit making and breaking levers are 
adapted to be operated by the cams, the object being to 
construct a simple motor in which the power will be 
developed by the oblique approach of the armature to 
the center of the helix. 



JTIiBcellaneons. 

Coal Conveyer.— Gustavus L. Stueb- 

ner. Long Island City, N. Y. This invention relates 
to a conveyer for depositing coal in bins, so that 
wagons and carts may be loaded from a trap at the 
bottom of the bins, a series of buckets or receptacles 
being supported on a track and adapted to be moved 
beneath a hopper or spout and over the bins, auto- 
matically depositing their contents in the bins. 

Burglar Alarm. — Neil Mclntyre, 

Brooklyn, N. Y, This is a device to be screwed on the 
inner face of a door or window, and has a piston rod 
to be drawn out to a contact with the edge of the door, 
with an arm held between the door jamb and its con- 
tiguous edge, a cap being so placed that on the open- 
ing of the door or window a spring will be released to 
explode the cap. 

Last Block Fastener. —William 

Cook, New York City. Combined with a last body is 
a last block having a longitudinal slot and a counter- 
sink at the outer end of the slot, a flattened head being 
held to the last body by a fixed nail or screw, the head 
being adapted to be turned independently of the nail or 
screw to bring it wholly within the longitudial slot of 
the last block, or transversely thereto, the invention 
being an improvement on a former patented invention 
of the same inventor. 

Shoe Varnish Bottle. —John 

Hoerle, Brooklyn, N. Y. This botttle has a neck with 
lateral apertures to receive the ends of the thumb and 
forefinger, and a transversely compressible tube located 
in the neck, combined with a stopper having a wire to 
which is attached a sponge, whereby superabundance of 
the liquid may be squeezed out of the sponge as it is 
being withdrawn from the bottle. 

Safety Burner.— Joseph Mason, New 

York City. This device provides for the automatic 
shutting off of the supply should the gas go out or be 
blown out, and coneists of an attachment having a gas 
passage in which there is a valve controlled by a spring 
and a diaphragm, the diaphragm forming one of the 
walls of an air chamber arranged in close proximity 
to the burner tip. 

Gas Generator. — Samuel Mcllvaine, 

Oakwood, Ontario, Canada. This invention provides a 



retort having an open top and a central bottom eleva- 
tion, a vertical cylinder being set on the retort and 
having a gas exit pipe, while a steam and oil pipe pass 
down through the cylinder and connect with a funnel 
which partly incloses the central bottom elevation, the 
apparatus being simple and adapted for household use. 

Engraving.— William S. Eaton, Sag 

Harbor, N. Y. This invention relates to machine en- 
graving on metal, and consists in producing a series 
of engraved pattern plates, each having a fragment only 
of the design, but collectively forming the complete 
work, the plates being successively used m transferring 
the design to the article to be engraved. 

Corset Busk. — Isaac Levy, Newport, 

R. I. This busk is formed of a number of wires con- 
nected together to constitute a light, stiff busk, which 
will be flexible laterally as well as longitudinally to 
adapt it to the movements of the body, and to take the 
place of other forms of busk in one piece, such as those 
made of flat stripe of steel, whalebone, etc. 

Wall Protector.— Roldin S. Bobbins 

and Alphonzo H. Broad, Berkeley, Cal. This is a 
device adapted to be secured to the backs of chairs, 
sofas, and other pieces of furniture, and consists of a 
combined base plate and roller-supporting arms formed 
integral from a cast or stamped blank, the protector 
being adapted for use upon a vertical or inclined sur- 
face, in each case conforming to the line of the wall, 
from the globular shape of the roller. 

Gate. — Cornelius C. Epp, Bradshaw, 

Neb. This is a gate particularly adapted for country 
roads, the gate swinging between from a hinge post 
and a latch post to a stop post, both the latter being 
provided with spring catches, and the gate being 
adapted to be operated by a rope or cord extending to 
some distance at the side of the road. 

Grating. — Donald McDonald, Louis- 
ville, Ky. This grating is composed of round bars of 
metal gained and intersecting each other, couplings 
covering the joint, and is especially adapted for the use 
of jails, in fences and other work. 

Binder. — Asa K. Owen, Lake Geneva, 

Wis. This is a temporary binder for holding bill and 
letter heads, in which the npper surface will be of the 
same level as the paper held by the binder, and in which 
the paper may be readily introduced In the binder and 
firmly held in the position of use. 
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For Sale— Valuable Canadian patent. Address G. J. 
Meyer, 6 North 2d Street, St. Louis, Mo. 

Blake's belt studs. The strongest fastening for leather 
and rubber belts. Beware of counterfeits. Greene 
Tweed & Co., New York. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25 cent book, " Hints and SuBgestlons for Steam 
Users." Lord & Co., US. 9th St., Philadelphia, Pa. 

Steel name stamps (1-16, 3-32, or % 'n. letters), 15c. 
per letter. F. A. Sackmann, 16 Huron St., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co.. ChicaRO, III. 

For best casehardening material, address The Koga^ 
& Hubbard Co., Middletown. Conn. Send for circular. 

Water purification for cities, manufacturers, and 
private users. The only successful legitimate system. 
Hyatt Pure Water Co., 16, 18 & 20 Cortlandt St., New York. 
Ball Engine. 

Automatic cut-ofE. Ball Engine Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. .1 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
B. B. Garvin & Co., Laigbt and Canal Streets, New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

Perforated brass for well points, lamps, etc. The 
Robert Aitcbison Perforated Metal Co., Chicago, 111. 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co.. Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. The D. Frisbie Co., 112 Liberty St., N. Y. 

"How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchklss, 120 Liberty St., N. Y. 

The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
peaberry machines: also rice and macaroni macbinery, 
are built by The Hungerford Co., 69 Cortlandt St., N. Y. 

Walrus leather, hippopotamus, giraffe, elephant, buf- 
falo, and sea lion for polishing. Greene, Tweed & Co. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. 1. B. Merritt Co., Lockport, N. Y. 

Double boring machines. Double spindle shaping 
machines. Rollstone Machine Co., Fitchburg. Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
ReTerences to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 
* though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the oflice. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
minerals sent for examination should be distinctly 

marked or labeled. 



(833) W. F. B. writes : I have worried 
for some time over a musical paradox, and although my 
communication is somewhat lengthy, I hope you will 
kindly shed some light on my difficulty. The condi- 
tions I am to assume will no doubt seem ludicrous, but 
although not practical to demonstrate, I think they are 
theoretically possible. It is this: We will assume we 
have one thousand violoncellos, all of which are tuned 
with absolute precision, the string on any one of them 
corresponding exactly in pitch with the same string on 
any of the others. Now, according to the principle of 
sympathetic vibrations, if we vibrate the note ** a " on 
one instrument, the other nine hundred and ninety-nine 
will respond loudly, and with increased loudness caused 
by the influence of so many instruments upon each 
other. If we now place upon the "belly "of one of 
them a one pound iron weight (the instrument being in 
a horizontal position!, and vibrate with a bow a certain 
note, the belly will vibrate and the weight be agitated 
and moved. This we can readily demonstrate with a 
single instrument. Now, if we had placed a similar 
weight on each of the one thousand, would not all have 
been moved by their sympathetic vibrations? If so, 
we have moved one thousand pounds, .which represents 
an expenditure of energy greater than was used to 
cause the^vibration of the'first instrument, and therefore 
a creation of energy. A. Each weight might be moved 
a very little, but the total work expended in moving 
them would not equal that expended in vibrating the 
original string. Again, it is an error to assume that the 
multitude (7f instruments will cause each individual one 
tg vibrftts mor« loodly than the Arst The efiect of 80 



many % simply to absorb and reabsorb vibrations from 
the first, which else would have gone through space 
without being caught by sympathetically tuned strings. 

(833) R. B. M. — Emulsions prepared 
with ammonia are very sensitive. See Abney's book on 
photography with emulsions. Gelatino-chloride paper 
is referred to. It may be printed out or developed. 
Chrome alum is introduced in the emulsion to make the 
film withstand heat. The following hydroxylamine 
developer is recommended; 

No. 1. 

Pyrogallol 437 grains. 

Hydroxylamine chloride 60 *' 

Water 12 oz. 

iNo. 2. 

Sodium sulphite crystals 3 oz. 

Sodium carbonate 4 oz. 

Water 12 oz. 

To develop, add one drachm of Nos. 1 and 2 to 2 oz. of 
water. We think the spots on the paper were due to 
acid ^Iver bath. 

:) E. W. E. K. asks how the inner 
?ace of a hollow glass sphere 13 to 18 inches diame- 
fer, such as are frequently met with in Europe, in parks 
and public places, used as refiecting mirrors for the sur- 
rounding objects and landscape, could be successfully 
covered by amalgam of tin, etc. (silvered). A. The 
following receipts are given for coating glass globes : 
o. Take t4 ounce of clean lead, and melt it with an 
equal weight of pure tin, then immediately add X ounce 
of bi8muth,and carefully skim ofE the dross; remove the 
alloy from the fire, and before it grows cold add 5 
ounces of mercury, and stir the whole well together, 
then put the fluid amalgam into a clean glass, and it is 
fit for use. When this amalgam is used for silvering, 
let it be first strained through a linen rag, then gently 
pour some ounces thereof into the globe intended to be 
silvered; the alloy should be poured into the globe by 
means of a paper or glass funnel reaching almost to the 
bottom of the globe, to prevent its splashing the sides; 
the globe should be turned every way very slowly, to 
fasten the silvering. 6. Make an alloy of 3 ounces of 
lead, 2 ounces of tin, and 5 ounces of bismuth; put a 
portion of this alloy into the globe, and expose it to a 
gentle heat until the compound is melted; it melts at 197** 
Fah.; then by turning the globe slowly round an equal 
coating may be laid on, which, when cold, hardens and 
firmly adheres. This is one of the cheapest and most 
durable methods of silvering glass globes internally. 
For either process the globe must be very clean. 

(835) Gillem,Barrie, writes: I am success- 
ful in lining underground cisterns for rain water against 
leakage by using Portland cement. I have tried the 
same plan in coating with Portland cement the walls 
and fioors inside some cellars under dwelling houses, 
and cannot prevent a leakage from outside, although 
finished inside equal to a cistern lining. Can you or 
any reader of the Scientific Amebican kindly explain 
the trouble and suggest a remedy? A. You cannot 
secure perfect tightness by cement alone. The floor 
must have a layer of asphalt or equivalent concrete 
either above or underneath the Portland cement con- 
crete. If the latter is made thick enough, very little 
water will pass. As regards cisterns, if after they are 
perfectly dry you were to paint them with melted par- 
affin wax, it would do much to secure them, but if pro- 
perly made and free from cracks, the leakage through 
Portland cement mortar properly backed should be im- 
perceptible. 

(836) H. P. S. asks (1) for the simplest 
way to obtain oxygen gas. A. Ignite in a retort a mix- 
ture of one-sixth part binoxide of manganese with three 
parts chlorate of potash. 2. How to keep it. A. Do 
not keep it, but make it on the saitae day it is to be used. 
You can collect it in India rubber bags or in a gas 
holder. 3. How to direct a stream of the gas through a 
spirit lamp on to a ball of quicklime. A. Expel it 
through a fine one-sixteenth inch nozzle from the bags 
or gas holder by placing weights thereon, and hold the 
nozzle just outside of the margin of the fiame. It will 
act as a blowpipe. You can procure from the dealers 
apparatus for making the gas as you use it, and pro- 
perly constructed alcohol burners, etc. 

(837) " Mere Sham" asks (1) for a good 
method of coloring meerschaum pipes. A. Smoking 
tobacco in the pipe is the best method of coloring. 
They can be stained by wood-staining processes, but 
unsatisfactorily. 2. How to boil one, A. They are 
boiled by immersion in hot beeswax. It should be 
done by a qualified person. 

(838) W. P. asks (1) how to soften paint 
brushes which have become hardened by paint drying 
on them. A. Soak in turpentine or benzine and renew 
the fiuid occasionally. 2. How may they be kept soft 
when not using? A. Wash out thoroughly with tur- 
pentine or benzine after using, or if this is objectiona- 
ble keep them in water. This will exclude oxygen or 
air, without which oil paint cannot dry. 

(839) F. E. H. asks (1) for a receipt for 
making gunpowder. A. Pulverize separately nitrate of 
potash 75 parts, sulphur 10 parts, charcoal 15 parts, all 
by weight. Mix them with water and continue the pul- 
verization for a long time, keeping it moist. Then roll 
out into thin cylinders and allow it to dry, when you 
may break it up into grains. 2. Also if saltpeter and 
niter are the same? A, Yes. 

(840) N. M. asks if there is any case on 
record of spontaneous combustion under any circum- 
stances in cotton waste or rags wet with kerosene oil. 
A. We know of no such case, and doubt its probability. 
Were such a case reported, we should suspect the pres- 
ence of some other oil or fatty substance. 

(841) J. Q. — The sample of water is pro- 
bably charged with sulphate of iron from decomposi- 
tion of iron deposits. We doubt if it has any value. 

(843) W. H. S. asks : What chemicals, if 
any, mixed with water will produce a combustion or 
evolve gas if heated? A. Sodium in warm water will 
float on the surface, evolve hydrogen gas, and will catch 
fire and burn on the surface. It is very dangerous, gen- 
erally exploding toward the close of the operation. 
Magnesium decomposes hot water, with evolution of 
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hydrogen gas. Zinc dust in the presence of water and 
acid will sometimes ignite. If caustic soda or lime and 
water are boiled with phosphorus, phosphureted hy- 
drogen gas is evolved, which spontaneously catches fire 
as each bubble escapes into the air. 



(843) J. B. K. — The sample sent is crude 

bitumen or asphaltic deposit. It might have some 
value for gas making, tar roofing, or analogous uses. 

(844) F. W. J. asks : 1. Is not the zinc 

in the Bunsen battery amalgamated? A. Yes. 2. Is 
the light, using a Bunsen battery, produced by heating 
platinum wire, or between two carbon points? A, 
You can make a light by heating the platinum wire by 
means of the current. As the platinum gives the best 
light when on the verge of fusion, there is great danger 
of fusing the wire, and it has been found impractica- 
ble to use it for this purpose. Carbon filaments are now 
used for incandescent lamps. With a sufficient num- 
ber of cells you can produce an arc light between two 
carbon points. 3. What amount of gas, burning, would 
asixteencandlepowerelectric hght equal? A. A 4 or 5 
foot burner. 4. What would be a good design for a scarf 
pin, using ii pocket battery, and would a silver quarter 
or half piece do for the stiver or negative plate, and 
how large should the cell be to receive the carbon, silver, 
and solution? A. We cannot in the space at our dis- 
posal give you the information required. Consult Hos- 
pitaller's "Domestic Electricity." 5. Would it be 
cheaper to make the dynamo described in Scientific 
American Supplement, No. 161, or buy or make bat- 
teries, to produce light? I only wish to have one or two 
lamps. A. Probably the batteries would Involve the 
smaller expense. You can buy the dynamo referred to 
for $50. If you have plenty of spare time it would be 
cheaper for you to make the dynamo than to buy it, 
6. Which would be the cheapest for a motor, an electric 
motor or a water motor? A. The water motor, provid- 
ing the water required to run it is not too expensive. 

(845) S. K. L. asks : 1. Are type-written 

documents as permanently legible as those written with 
the inks commonly employed for pen work? A. If car- 
bon ink is used they are more permanent than ordinary 
writing. If aniline inks are used they gradually fade. 
Carbon paper used for multiple type-written copies is 
often made with logwood extract and an iron salt, in 
which case the copy is liable to fade, but could be re- 
newed by treatment with nutgalls solution. But a true 
carbon or lampblack ink is absolutely permanent. 2. 
If not so permanent, will you state, in a general way, 
how long such documents will remain legible when 
filed away? A, No time can be assigned. It may be 
several years. Much depends on the darkness of the 
place of deposit. 3. In the event of the ink fading, ie 
there any method by which the writing can be restored ? 
A. This is indicated in the first answer. For an aniline 
ink, nothing satisfactory can be done; for a spurious 
carbon ink, treatment with nutgalls may restore the 
writing. A true lampblack ink, such as printers use, 
should be employed for important work. 

(&46) C. B. J. asks : 1. How many 

pounds anthracite coal dues it require to maintain steam 
of one horse power per hour? A. l^toS pounds, ac- 
cording to the economy of boiler and engine, 2, How 
many pounds bituminous? A. Bituminous and anthra- 
cite coal are very nearly equal for equal qualities. They 
both vary from 7 to 10 pounds of water evaporated per 
pound of coal from a temperature of 313^. 3. How many 
thousand feet of natural gas are equal in heat-creating 
power to one ton anthracite coal? A. About 40,000 
cubic feet. See *' American Steam Engineer " by Ed- 
wards, for table of values for various kinds of anthra- 
cite and bituminous coals and steam engine practice. 
We can mail it for $2.5(f. 

(847) A. W. H. asks (1) how to hone a 

hollow ground razor, and keep it in good cutting order. 
A. You cannot make a poor razor keepitsedge. Pro- 
per stropping each time is the only way to keep it in 
cutting order. Honing should be the exception, only 
done when the edge gets thick from stropping. 2, How 
to measure the pitch of a screw propeller wheel. A. 
To get the pitch of the screw, take the angle of the 
outer edge of the blade with the shaft axis. Multiply 
the diameter by 3,141 and lay this ofE in some conven- 
ient scale, say 1 inch to 1 foot, and raise a perpendicu- 
lar line to represent the shaft axis. Prom the distance 
of the measurement of the circumference draw a diago- 
nal line at the angle found on the blade. The perpen- 
dicular distance of intersection is the pitch. 

(848) A. G. L. writes : I have a fine flute 

the ivory head of which is cracked its full length, leav- 
ing an opening of about one-fiftieth of an inch, which I 
desire to mend so as to be as nearly invisible as possi- 
ble. Can I cement it together, and if so, what cement 
should be used, or must the crack be filled? What sub- 
stance could be used for filling which would not dis- 
color and would resemble the ivory? A. The flute head is 
supposed to be lined with a brass tube. The shrinkage 
of the ivory has caused the crack. You cannot close 
the crack nor cement it in a satisfactory manner. It 
may be filled with chalk made into a putty with muci- 
lage or white glue. Magnesia and zinc white also makes 
a good putty for ivory cracks. Use as little mucilage or 
glue as possible in the putty. 

(849) E. H. C— The lenses of large tele- 
scopes should never be exposed to gather dust or 
moisture when not in use. The fouling of the surface 
while in use is very gradual, and should not be removed 
nntil found necessary by the thickening of the image 
of a star, when a soft clean linen handkerchief will 
readily remove the film by first breathing upon the glass 
and quickly and lightly wiping. No polishing material 
of any kind should ever be used by any but an expert 
or the maker, 

(850) T. McC— Pearl shell for inlaying 

should be sawed into pieces of the proper size for use, 
when the back can be split off or ground off on a ston^ 
or the shell can be fastened to a block and the outside 
cut oft with a sharp hard chisel and mallet. 

(851) T. G. B.— 1. The sandstone drill- 

logB are a very pure quartz. 2. The fossil is a shark^s 
tooth. 3. The other sample is probably a quartzite or 
flint rock. 



(852) A. C. S. asks : 1. Is it the electric 

arc or combustion of the heated ends that destroys car- 
bons used in arc lamps? A, It is principally com- 
bustion of the carbon. 2. Can the electric arc be 
established between two diamonds? If so, how will 
they be affected by the arc? A. Diamonds are burned 
and vaporized in the electric arc. They will not act 
as ate electrodes because they are very poor conductors, 

(853) G, E. asks : Which will deposit the 

most copper within a given time, a current of 10 amperes 
and 4 volts pressure or a current of 4 amperes with 4 
volts pressure? A. The 10 ampere current will deposit 
most copper. 

(854) E. D. P. asks if there is a prepara- 
tion that can be put into stumps to keep them from 
sprouting and cause them to decay quickly. A. Bore a 
hole in the top and pour in a little nitric acid. 

(855) N. L. R. —We do not advise you 

to equip a birch canoe with power. Boat propulsion by 
voltaic battery is not yet a success. Storage batteries 
have done fairly, but require an electric plant for re- 
newal, which is not always convenient. See Scientific 
American Supplement, Nos. 430, 563, 623, 674. 

(856) J. W. V. asks the best style of 

burners for melting steel in crucibles, and which makes 
the hottest fire, compressed air and oil, or steam and 
oil? A. The combined steam, oil, and air jet seems by 
late experiments to give the best results. You will find 
petroleum burners illustrated in Scibntifio American 
Supplement, Nos. 633, 624, 592. 

(857) H. J. B. writes : I wish to lay a 

water pipe from a spring a distance ofE. Will it be ne- 
cessary to start with a large pipe at the head and taper 
smaller at other end, or will pipe the same size do all of 
the way? A. Lay one sized pipe the whole distance, 
unless there is a high head, say 100 feet,wheneconomical 
practice suggests a larger pipe for the upper portion. 



NEW BOOKS AND FITBLICATIOKS. 

GrBRTRUDB's MARRiAaB. By W. Heim- 
burg, translated by Mrs. J. W. Davis, 
of (iambridge, Mass., with photo- 
gravure illustrations by W. DeMeza. 
1 vol. 13mo, cloth extra. Price $1.25. 
Same in paper, 75 cents. Worthing- 
ton & Co., publishers. 
This admirable translation has so much that appeals 
to our American fancies that it does not seem like a 
foreign production in its form or texture. It is a pretty 
story and possesses at times real dramatic fire. 



TO INVENTOES. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents,eitber at home or 
Abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive faciUties for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For ivblcb Letters Patent of the 
United States were Granted 

May 7, 1889, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Advertising device, J. Castle 403,037 

Air heater, T.Nugent 403,064 

Air heating furnace, J.R. Barber 402,795 

Air motor, compressed, A. Jorgensen 403,838 

Air purifier, B. S. Benson 40-.!,714 

Annunciator, electrical, B. Smead 402,636 

Atomizer, N. R. Gordon 402,921 

Atomizer nozzle, W. Hugershoff 402,831 

Automatic sprinkler, Davis & Westervelt 402,569 

Ax. W.C.Kelly 402,936 

Axes, die for making, J. P. Kelly 402,935 

Axes, die for making, W. C. Kelly 402,937 

Axle box and spindle, 1'. P. Gordon 402,819 

Axle boxes, device for case hardening, J. W. 

Parmelee 402,964 

Axle boxes, dust guard for car, F. .T. Roberts 402,8.58 

Axle lubricator. Turner & Hudson 403,008 

Bag. See Traveling bag. 

Bag lock, C. Reinlsch 402,768, 402,769 

Bale compress, S.J. Webb 402,636 

Bale covering, M. A. Heath 403,046 

Bar. See Spike blank bar. 

Barrel heater, M. Wolf 402,879 

Basket,G.B. Higgins 102,825 

Battery. See Galvanic battery. 

Bed frame and bedstead, Cborlton & Scott 4CK!,903 

Bedstead, M. Weightman 402,704 

Bell, electric, R. R. Moffatt 402.960 

Bell, electric, W. K. Rainey 403,613 

Belt guide wheel. E. Benjamin 402,654 

Belt shifter, P. Medart 402,758 

Belt shipper and lock, F. W. Mallett 402,«! 

Belt tightener, C. W.Jones 40.3.048 

Bicycle, T. W. Moore... 403,059 

Bicycle treadle, G. Haynes, Jr 402,926 

Binder,A. K. Owen 402,849 

Binder, temporary, C. A. Gildemeyer 403,043 

Bit. See Bridle bit. 

Block. See Paving block. 

Board. See Bulletin board. Center board. 

Boiler. See Steam boiler. 

Boiler covering, G. B. Boardman 402,798 

Bolting reel, W. E. Gorton 402,733, 402.734 

Book stapling machine, J. W. Scull 402,984 

Boot or shoe, W. T^apworth 402,94.i 

Boot or shoe nailing machine, M. Welsh 403,081 

Boots or shoes, lasting, J. Patten 403,068 

■Uoq^ or shoes, machiiie for stamping soles of, M. 

k^Tron 4(K,S03 

Bottle stepper h«ldar, J. J. Bands 403,076 

Bottles, et^ mannf aotnn of , H. M. A shley 403,026 

Box. See A^le box. Confeotiob box. Journal 

box. Lette\ box. Nest Iwx 
Boxes, ete.,rat%h for, J. A. Barrett 403,029 



Boxes, nested, R. Steinecke 402,866 

Brake. See Wagon brake. 

Brickkiln, R. Stanley 402,638 

Brick marking device, Morgan & Baird 402,962 

Brick or tile machines, die for, A. P. Knudsen 402.910 

Bridle, S. Schneider 402,981 

Bridle bit, J. McKenney 402,608 

Brooch pin, M. Howard 402,672 

Brooch pin. Von Bultzingslowen & Howard 402,701 

Buckle, R. Haasel 402,591 

Bulletin board and baseball indicator, E. S. Van 

Zile 402,700 

Burial casket lid, G. W. Moorman 402,846 

Burner, See Gas burner. Oil burner. Vapor 
burner. 

Butter can, J. E. Levasseur 403,054 

Cable and railway crossing. Weir & Goldsmith. .. 402,875 

Cable ways, conduit yoke for, J. B. Johnson 402.741 

Calendar, B. A. Parsons 402,965 

Calipers or dividers, b''. A. Welles 402,876 

Camera. See Photographic camera. 

Cameras, ground glass attachment for, M. Bauer.. 402,712 

Can. See Butter can. Metal can. Oil can. 

Can cover, paint, C. H. Leggett 402,679 

Can forming device, tin, C. W. Sleeper 402,774 

Can opener, J. Kaylor 402,840 

Can or jar cover, P. K. Reeves 402,614 

Capodastro, L. Filstrup 402,577 

Car coupling, J. Barry 402,646 

Car coupling, B. F. Coffin 402,808 

Car coupling, A. G. Deshazo 402,572 

Car coupling, E. Dietrich 403,039 

Car coupling, Foster & Webster 402,579 

Car coupling, J. A. Morse 402,761 

Car coupling, W. W. Putnam 403,071 

Car coupling, S. L. Reeves 402,615 

Car coupling, W. W. Rogers 402,973 

Car coupling, G. W. Smillie 402,775 

Car coupling, Westbrook & Cook 402,877, 403,016 

Car, electric or cable railway, Bemis & Pflngst . . . 402,890 

Car gate, railway, N. F. Mathewson 402,956 

Car heating apparatus, J. H. Sewall 402,621 

Car lubricating device, railway, J. W. Maloy 402,952 

Car, street railway, S. D. King 402,743 

Car ventilator, F. B. Mallory 402,604 

Car wheel chill, I,. R. Faught 402,664 

Car wheels, making, G. S. Strong 402.696 

Cars, device for steadying, s. D. King 402,676 

Cars, draught rigging for railway, J. A. Graham.. . 402,581 

Cars, hose coupling for railway, C. N. Burnett 402,718 

Cars, platform gate for railway, F. M. Gilbert. . . 402,919 
Carding machines, etc., cylinder for, J. J. Rleger. 402,616 

Carpet stretcher, C. M. Mallory 402,953 

Carrier. See Luggage carrier. 

Cash drawers, recorder for, W. I. Blood 402,797 

Casting window weights, mould for, L. G. Bulce.. 402,558 

Catheter, C. A. Chapman 402,902 

Center board, Duren & Smith 402,573 

Chain links, making, W. N. Whlteley 402,637 

Chair attachment, rocking, W.I. Bunker 403,802 

Chairs, fan for rocking, Lelbersperger & Bailey. . . 402,948 

Chalk holder, P. E. Newsom 403,686 

Channeling machine, H. C. Sergeant 402,863 

Chimney protector, W. Wright 402,641 

Chin and Up adjuster for corpses, J. I. Nunn 402,714 

Churn, E. A. Rudaslll 403,976 

Cigar bunching machine. Palm & Smith 402,766 

Cigar cutter, J. B. Moos 402,760 

Clamp. See Jar clamp. 

Clarionet, R. Orsl 403.065 

Clasp. See Corset clasp. 
Cleaner. See Slate cleaner. 

Clevis, plow. Niles & Van Huffel 402,609 

Clock, electric, E.G. Hammer 403,823 

Clock striking mechanism, D. J. Gale 403,917 

Cloth cutting apparatus, Boettner & Gilchrist 403,653 

Clothes horse, E. A. Parrlsh 403,066 

Clothes lines, support for endless, M. V. Teetor. . . 403.630 

Cock, automatic float tank, A. P. Howes 403,596 

Cock, feed water, H. D. Medrlck 403,957 

Coffee or tea pot, G. E. Raymond 403.969 

Confection box, J. B. Langan 403,943 

Conveyer, reversible loading and unloading, J. M. 

Dodge 403,811 

Cord fastener, T. J. Tyler 403,786 

Corded or elastic fabric, W. Lapworth 403,844 

Cork extractor, T. Kelly 402,742 

Cornet, C. G. Conn 402,721 

Corset clasp", M. Adier 402,880 

Counting packages, apparatus for, M. Gottfried... 402,820 
Coupling. See Car coupling. Thill coupling. 

Crate, M. B. Hoag 402,826 

Cuff fastener, lady's, C. I,. Moore 402,085 

Cup. See Drinking cup. 

Curtain fixture, P. B. Huffman 402,598 

Cutout, O.P. Loomis 402,753 

Cutter. See Cigar cutter. Hair cutter. Pipe 

cutter. Vegetable cutter. 

Danger gate, H. Boddlker 402,799 

Desk, J. W. Duncan 402,909 

Die stock, W.H. Laguire 402,747 

Display rack, B. G. Babcock 402,885 

Door check, R. N. Cherry 403,804 

Door hanger track, J. G. Lane 402,843 

Doormat, O. Westerholm 402,705 

Draught equalizer, C. Kleser 403,051 

Drill. See Grain drill. Rail drill. 

Drilling machine, portable, J. T. Halsey 402,924 

Drinking cup. J. Schue 403,620 

Drinking fountain, S. B. Babcock 402,653 

Dye, azo, J. Schmld 402,980 

Dyeing yarn on the skein, machine for, Bray & 

Pierce 402,648 

Electric conductors, coupler for, G. I. Hopkins.... 402,829 
Electric conductors, slotted conduit for, C. J. Van 

Depoele 403,009 

Electric lights, automatic circuit controller for, 

O. P. Loomis 403,754 

Electric motors or dynamo-electric machines, au- 
tomatic governor for, S. S. Wheeler 403,017 

Electric motors, commutator brush controller 

for, W. L. Sllvey 403,990 

Electric system of communication, E. B. Shafer.. 403,986 

Electric wire conduit, G. W. Cook 403,565 

Electric wires, supporting and cross connecting, 

W. J. Denver 402,810 

Electrical conduits with chemical substances, 

treating underground, A. E. Colgate 402,563 

Electrical distribution and conversion, system of, 

T. H. Hlcks 402,671 

Electricity by secondary batteries, distribution 

of, W. W. Gnscom 402,586 

Elevator. See Ice elevator. 

Elevator safety device, P. B. Sullivan 402,780 

Emphysema, electrically controlled apparatus for 

treating, A. Steinhoff 402,779 

End gate, H. C. Bennett. 402,691 

End gate wagon, 1{. A. Larson 402,944 

Engine. See Gas engine. Rotary engine. Steam 

engine. 

Engines, gearing for road, J. W. Stringer 403,000 

Engines, gearing for traction, Ames, Jr., & Aber- 

cromble 402,881 



Eraser, blackboard, S. C. Davis 402,670 

Eraser, blackboard, F. Hammer 402,925 

Eraser, Ink, Baldwin & Smith 402,710 

Excavating [machines, steam pipe joint for, L. 

Blrckhead 402,555 

Expansible frame, G. H. Lyon 402,765 

Extractor. See Cork extractor. 
Fabric. See Corded or elastic fabric. 

Feed mill, G. D. Rowell ,. 402,618 

Feed regulator, Sanders & Buchanan 402,979 

Feed regulator, aatomatlc, C. A. Miller 403,056 

Feed water heater and purifier, H. G. Barag- 

wanath 403,045 

Fence, J. M. Fellows 403,739 

Fence, E. Gilbert 403,733, 403,817 

Fence, G. A. Horn 402,595 

Fence, W. C. Lathrop 402,678 

Fence, apparatus for making wood and wire, M. 

F.Flnk 402.815 

Fence post, H. B. Grant, 402,666 

Ferrule for reel plates, J. P. H. Hook 402,694 

Filter, J. Davis 402,666 to 403,659. 402,661 

Filter beds, valve mechanism for washing. J. W. 

Hyatt 402,738 

Filtering apparatus, C. W. Rabltz 403,073 

Finger nails, device for trimming and filing, C. P. 

Tener; 403,003 

Fire alarm testing apparatus, J. Young 403.643 

Firearm, breech-loading, C. A. King 402,976 

Firearms, trigger setting mechanism for, L. W. 

Gay 402,918 

Fire extinguisher, T. C. Rice 402,970 

Fishing reel, F. Carey 402,653 

Flypaper.preparlng, A.B.Trenner,,..^ 402,870 

Fly trap, G. W. Russell 403.977 

Flywheel, sectional, R. B. Collier 402,564 

Fork. See Hay fork. 
Fountain. See Drinking fountain. 
K'rame. See Bed frame. Expansible frame. 
Furnace. See Air heating furnace. Melting fur- 
nace. 
Furnaces, means for controlling the flow of oil to 

Injector burners for steam boiler, S. Bragglns. 402396 

Furnaces, peel for heating, S. M. Guss 402,588 

Gauge. Hee Pressure gauge. Surface gauge. 

Galvanic battery, portable, A. Frledlander 402,915 

Game, R. M.Washburn 403,013 

Gas burner for grates and stoves, J. A. Dalley 403,655 

Gas burner, water, W. F. Steele 403,995 

Gas engine, S. Lawson 403,74910 402,751 

Gas, purifying, VV. A. M. Valon 403,787 

Gate. See Car gate. Danger gate. End gate. 

Gate, C. C. Epp 403,738 

Gate, G. Flake 403,578 

Gate opening .nechanism, J. N. Stong 402,998 

Generator. See Vinegar generator. 

Glass bottles, etc., machinery for making, H. M. 

Ashley 403,034, 403,025, 403,037 

Glass bottles, etc., manufacture of, H. M. Ashley. 403,033 

Governor, steam engine, W. Berwick 402,892 

Grading and ditching machine, M. G. Bunnell, 

403,034, 403,036 

Grading and ditching machine, M. Swanson 402,781 

Grain drill, R. G. Strother 402,69? 

Grain drill attachment, W. C. Lathrop 403,677 

Grain scourer, H. Wllhelm 403,020 

Grate, H. C. Kerstine 402,842 

Grate, H. P. Tallmadge 403.002 

Grater, culinary, H.I. Block 402,651 

Grating, D. McDonald 402,847 

Gravel screen, J. D. Loughran 403,846 

Grinding machine water tank, C. A. Bauer 403,030 

Grinding wheel. H. S. Lucas 403,682 

Guns, cartridge feed pack for magazine, P. 

Mauser 403,605 

Hair cutter, J. W. Elsenhuth 403,737 

Hame connection, R. C. Elliott 403,910 

Handle. See Photographic plate handle. 

Harness girth, W. S, Thayer 403,004 

Harness pad, N. M. Cahoone 402,719 

Harrow, E. Miller 402,607 

Harrow, G. Sweet 402,629 

Harrow and roller, combined, riding, C. M. 

Rouse 403,975 

Harrow, sulky, W. Hewitt 402,670 

Harvesting machine, P. Hanson 4u2,824 

Hay fork, horse. Wlard & Judd 4ftS,0» 

Hay loader, J. W. Foust 403,011 

Hay stacker, D. W. Bovee 402.S96 

Heater. See Air heater. Barrel beater. Feed 
water heater Steam heater. Tank heater. 

Hitch for the ends of cord or rope, G. Race 403,074 

Hoisting machines, differential gearing for, R. 

Lavery 402,601 

Hoisting mechanism, T. A. Weston 402,878 

Holdback, vehicle, M. a. Burk 403,036 

Holder. See Bottle stopper holder. Chalk bold- 
er. Merchandise holder. Rein holder. Sash 
holder. Spoon holder. Ticket holder. 
Hook. See Snap hook. Wardrobe hook. 
Hose, appliance for uniting and repairing rubber, 

C.H.Hudson 402,673 

Hose carrying strap, F. M. Campbell 402,900 

Hose nozzles, shut-oflfor, W.T. King 403,053 

Ice elevator, J. Hall .- 402,589 

Ice making machine, L. D. Rallsback 402,968 

Inhaler, D. E. Herbet 402,593 

Inkstand, G. R. G. Jones 402,837 

Insulator, Locke & Ijapp 402,752 

Insulator and holder for electric railways, B. Jen- 
nings 402.8.36 

Insulator, electric wire. A. W. Heavlslde 402.593 

Ironing device, C. Hayes 403,015 

Jar clamp, fruit, W. W. Lyman 403,055 

Joint. See Railway joint. 

Journal bearing, antl-frlctlon, H. M. Johnson 403,599 

Journal box, antl-frlcllon, R. W. Moffett 403,058 

Journal box, antl-f rlctlon, W. S. Sharpneck, 

402,987, 402,988 
Kiln. See Brick kiln. 

Kltchencablnet.H. S.Wolfe 402.707 

Knitting machine, circular, H Curtin 402,906 

Knitting machine, circular rib, H. P. Ballou 402,793 

Knitting machine stopping mechanism, H. Curtin 403,905 
Knitting machines, striping attachment for cir- 
cular, J. A. Parr 402.854 

Lamp, electric arc, C. B. Noble (r) 11,002 

Lantern, F. Barblg 402,794 

Lasting machine, J. W. Millet 402.969 

Lasting machine. J. Patten 403,067 

Lathe, a. E. Mertz 402,958 

Leather, compound for restoring the color of 

brown, E. Frld 402,731 

Leather stretching machine, C. L. Royer 402.860 

Letter box, W. A. Paulsen 402,858 

Letter box, E. A. Sharp 402,623 

Levels, sighting attachment for, J. A Traut 402,869 

Lifter. See Plate lifter. Wick lifter. 

Lighting device, I. M. Rose 403,617 

Linear transformers, system of , E. E. Kies 403,971 

Liquid distributer, F. W. Kendall 403,841 

Liquid separator, centrifugal, P. M, Sharpies 403,624 

liOck. See Bag lock. Nut lock. 
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Locks, maUng, E.C.Smith 402,627 

j:iOcoinotlve. electric, C. J. Van Depoele 403,011 

r,oom sbeddiDg mechanism* W. Wattle 408,080 

Loom stop motion, A. J. Pirotte 402.767 

Loom temple. J. Barnes 40.3,028 

Lubricator. See Axle lubricator. Pulley lubri- 
cator. Sight-feed lubricator. 

Luggage carrier, C. H. Smith 402,991 

Magnet for d;namos, aeld, S. S. Wheeler 403,018 

Magnetic separator, G. Conkllng 402,904 

Magnetic separator, H. S. Maxim 402,684 

Mat. See Door mat. 

Matrices, producing, F. M. F. Cazin 403,720 

Mattress, waterproof air, B. F. Suavely 402,992 

Meat cutting machine. H. Albrecht 40.3.032 

Meats, curing and preserving. G. Holgate 402,736 

Mechanical movement, W. li. Judson 402,674 

Melting furnace, open hearth. W. Swindell 402,782 

Menthol crystals, apparatus for making, IL D. 

Cushman 402,907 

Merchandise holder, coin-operated, W. H. Gil- 
man 402,920 

Metal.can,M. Ams 402,882 

Meter. See Water meter. 

Mill. See Feed mill. Rolling mill. 

Mining machine attachment. H. B. Trout 40i,007 

Moulder's ladle or crucible. C. Truesdale 402,871 

Motion, machine for transmitting, S. D. Kinsey... 402,744 
Motor. See Air motor. Sewing machine motor. 

Motor, W. R. Bell 402,713 

Nest box for fowls. A. K. Degood 402,571 

Nitrogenous compounds from impure waters, 

precipitating, M. Nahnsen 403,818 

Nut lock, G. C. Illingworth 402.T39 

Oil burner, W. a. Parks 402,853 

Oil can, C. A. Prayer 4a3,042 

Oiler. W. F. &C. B.Traves 402,632 

Ore washer, J. Talley 402,698 

Oven, knockdown, M. 8. Sager 403.973 

Oyster opener, W. F. Steuart 402,867 

Pad. See Harness pad. 

Padlock, W. D. Doremus 402,663 

Paint distributer, C. L. Burdick 403,898 

Paints, etc., sample of , *'. H. Rose 402,859 

Paper hanging machine, L. B. Polk 402,612 

Paper weight, calendar, and musical watch, com- 
bined, E. N. Gaillard 402,916 

Paving block, J. L. Breed 402,897 

Pen, J. L. Ackerman 403,021 

Pen, fountain, S. A. Shattuck 402,864 

Pen guide or rest, 1. Bergmann 403.796 

Pencil sharpener, B. N. Black 403,715 

Pencil sharpener, J. R. Foster 402,914 

Petroleum burning apparatus, Budd & Carroll — 403,033 
Phonograms and graphograms, etc., case for car- 
rying, R. II. St. John 403,99? 

Photo-cameras, film supporting frame for, W. H. 

I-ewls 402,680 

Photographic camera. E. B. Barker 402,711 

Photographic camera shutter, Cleveland & Hoff- 
man 403,806 

Photographic plate handle or holder, W. K. 

Moody 402,961 

Photographic plates, package for, D. C. Hoover... 402.827 
Photography, making iron prints by, McBlair & 

Baff 403,061 

Piano forte action, S. Hansing 402,735 

Pin. See Brooch pin. 

Pipe cutter, E. I'oerster 402,730 

Pipe welding bell, J. Simpson 402,689 

Piston for hydraulic presses, L. Miller 402,965 

Plane, bench, F. M. Bailey 402,886 

Planter, seed. G. D. Haworth 402,669 

Plate lifter, S. T. Mickey 402,606 

Plow, M. M. Bowers 408,032 

Plug for closing pipes, etc., expanding, C. M. 

Kemp 403,600 

Polarized relay, J. C. Wilson 403,639 

Post. See Fence post. 

Pesthole boring machine, J.t'.Lacey 403,941 

Pot. See Coffee or tea pot. Transplanting pot. 
Press. See Stamping press. 

Pressure gauge, detachable, M. Warren 402,703 

Printing and addressing machinery, combined, S. 

D. Carpenter 402,561 

Printing in imitation of typewriting, apparatus 

for.C.E. Adamson ' 402.792 

Printing machine, calico, J. Satlierland 403.001 

Printing machine off-set mechanism, W. Scott 402,773 

Propeller for vessels, screw, C. Vose 403.874 

Protector. See Chimney protector. Wall pro- 
tector. 

Pulley lubricator, loose, W. P. Miller 403,057 

Pump. T. J. Ivans 402,835 

Pump, U. P. Sawyer 403,077 

Pump valvo. A. Beldam 402,647 

Ractr. See Display rack. 

Rail drill, Doyle & Williamson 403,040 

Ralls to iron sleepers with iron cramps, securing, 

K.L. Gocht 402,818 

Railway bumper. J. Waterhouse 402,790 

Railway, cable, A. R. Parkeson 403,963 

Railway crossing, B. B. Morgan 403.060 

Railway, electric, R. M. Hunter 402,833 

Railway fish plate, T. A. Davies 402.735 

Railway frog, sliding, F. J. Hoyt 402,830 

Railway joint, J. Speicher 402,777 

Railway rail fish plate, T. A. Davies 402,734 

Railway rails, electric connection for, C. J. Van 

Depoele 4oS,010 

Railway, street, W.L. Judson 402,9.33,402.934 

Railways, block signal system for. E. Blunt 402,556 

Railways, conduit for driving mechanism of 

street, W. L. Judson 402,839 

Razor, safety, H. B. Leach 402,«6 

Reel. See Bolting reel. Fishing reel. Sand reel. 

Refrigerating apparatus, N. W. Condict, Jr 402,809 

Regulator. See Feed regulator. 

Rein holder, W. B. Adams 402,791 

Reversing mechanism, automatic, J. G. Crawford. 402.654 

Rheostat, J. B. Entrlkin 402,912 

Rivet, M. Bray 403,649 

Rivets, manufacturing pronged, M. Bray 403,650 

Rolling mill, F. H. Treat 403,784 

Roofing material, P. Carey 403,559 

Rotary engine, W. N. Hutchinson 402,834 

Rotary engine, Smallwood & Austin 402,625 

Saddle. A. W. M. Keen 403,050 

Safe, J. L. Hall 402,5'JO 

Safes, means for connecting spindles to the walls 

or doors of, H. Gross 4(E,587 

Sale of fiexible articles, apparatus for the auto- 
matic, P. Simons 402,773 

Sand reel, C. M. Thompson 402,631 

Bash fastener. C. H. Foster 402,816 

Sash holder, J. Weathers 403,013 

Sawmill carriages, off-set mechanism for, D. 

Whitmore 402.706 

Saw sharpening machine. G. Carlson 402,560 

Saw tooth swaging device, J. B. Rhodes 402,770 

Scarf fastener, C. Strauss 

Scourer. See Gzain scourer. 
Boaen. See Qtavd acroen. 



Screen wiring machine, door or window-, J. H. 

Autrobus 

Screw swaging machine, B. E. Quimby 403,072 

Screw threading machine, F. C. Miller 402,759 

Seeder, broadcast, F. P. Spangler 402,993 

Separator. See Liquid separator. Magnetic sepa- 
rator. 
Sewers, etc.. adjustable frame for building, G. M. 

Graham 402.665 

Sewers, apparatus for cleaning, Donnelly & Bride 403,903 

Sewers, cleaning pipe, Donnelly & Bride 402,662 

Sewing machine attachment holder, J. M. Griest. 403,684 

Sewing machine, hand, G. L. Hubbell 402,597 

Sewiag machine motor, Clayton & Loring 403,805 

Sewing machines, cutting device for buttonhole, 

Osterhout* Hallenbeck 402,610 

Shaft, apparatus for testing the accuracy of the 

adjustment of a rotating, B. A . Dobson 402,728 

Shaping machine, U. Eberhardt 403,574 

Sheet metal coating or galvanizing apparatus, E. 

A. Harvey 403,044 

Sheet metal, etc., tool for cutting, F. Ludloff 402,949 

Sight feed lubricator, W. Woodward 402,640 

Sign, C. E. Manning 402,^, 402,756 

Signaling apparatus, electric, J. P. Coleman 402,563 

Skate, J. King 403,052 

Slate cleaner and pencil holder and sharpener, 

child's, J. Draper 403.814 

Sled runner, bob, T. G. Mandt 402,954 

Sleigh, bob, D. W. Scobie 402,983 

Smokestack. B. Vitalis 402.87S 

Smoking device, L. C. Lindeman 403,681 

Snap hook, M. Codde 403,038 

Soda abh, apparatus for reclaiming, L.D. Arm- 
strong 403,613 

Soldering tool, C. L. Wagandt 403,634 

Sower, broadcast seed, W. D. Guseman 402,822 

Spike blank bar, J. T. Jones 403.049 

Spinning hemp, etc., machine for, C. H. Tripp 4(^.785 

Spoon holder, D. A. A. Buck 402,716 

Spring. See Vehicle spring. 

Sprinkler. See Automatic sprinkler. 

Stairs, etc., metallic reversible covering for the 

treads of, J: Knight 403,746 

Stamp, hand, L. K. Scotford 402,771 

Stamping press, C. L. Hart 402,668 

Stamping press, H. B. Stranahan 402,999 

Steam boiler, J. Baird 403,887 

Steam boiler, M. E. Otis 402,611 

Steam boiler, sectional, C. Gorton 402,667 

Steam engine, Beeson & Bonine 403,889 

Steam engine, Seymour & Mcintosh 402,622 

Steam heater, B. P. Waggoner 402,685 

Stool, camp, A. M. Abbott 402,709 

Store service apparatus, J. T. Cowley 402,567, 402,668 

Store service apparatus, H. Elchbaum 403,575, 403,576 

Store servic apparatus, G. W. Price 403,070 

Stove, C. Newburgh 403,063 

Stove, foot, H. E. Welsh 403,014 

Stovepipe former, H. S. Grannls 402,682 

Stovepipe formers, adjustable box for, H. S. 

Grannls 402,583 

Stovepipe t himble, A. Staub 402,778 

Strap. See Hose carrying strap. 

Strap fastener and tightener for trunks, etc., C. 

Sparks 402,776 

Straw stacker, H. M.Coffee 403.807 

Surface gauge, W. H. H. Norcross 40'2,7ai 

Surgical mirrors, head band for, J. L. Sardy 402,619 

Suspenders, B. Goodman 402,580 

Table slide, S. Pratt 402,967 

Tank. See Grinding machine water tank. 

Tank heater, A. J. Upham : 402,633 

Telegraph instrument, C. G. Burke 402.717 

Telegraphs, circuit closer for railway car, Q. I. 

Hopkins 402,828 

Telephone system, F. A. Holcomb 402,928, 402,929 

Tether, W. J. Neese 403.062 

Textile fabrics, apparatus for treating, W. 

Mather 402,757 

Thill coupling, E. A. Farr 402,913 

Thill coupling, W. T. Ross 402,974 

Thill, sulky, S. Toomey 403.079 

Thrashing machine, L. Bronsnn 402,801 

Thrashing machine, bean, C. H. Bidwell 403.893 

Ticket holder, railway. P. E. McDonald 402,762 

Tile, illuminating, J. Jacobs 402,930, 402,931 

Timepiece, H. Rime 402,972 

Tinning metals, machine for, Caird & Larkins. 402,899 

Tool, combination, E. K. Beckwith 403,031 

Tool, combination, H. L. Kincaid 402,939 

Track switch shifter, L. W. Queitsch 402.850 

Transplanting pot, J. Cook 402,722 

Tray. See Fly trap. 

Trap, T. Griffin 402,586 

Trap doors, device for opening, T. J. Jolly 402,932 

Traveling bag, M. Schwerin 402,861 

Tray, child's, C. L. Wagandt 402,783 

Trousers stretcher, J. Draper 402.813 

Truck, railway car, J. W. Maloy 403,950, 403,961 

Turn buckles, blank for, J. II. Simpson 403,691 

Turn buckles, die for making, J. H. Simpson 403,693 

Turn buckles, machine for making, J. H. Simpson 402,695 

Turn buckles, making, J. H. Simpson 402,692, 402,694 

Turn buckles, manufacture of, J. H. Simpson 402,690 

Type, die for forming wood. Page & Setchell, 

402,850, 402,85] 

Type, die for forming wood, G. C. Setchell 402,863 

Type, die for forming wooden, W. II. Page 402,852 

Typewriting and matrix making machine, W. 

Rennyson 403,075 

Valve, engine, J. T. Halsey 402.922 

Valve, engine, H. C. Sergeant 402.985 

Valve gear, J. T. Halsey 402,923 

Valve gear, cut-off, W. B\ Brown 402,557 

Valve, safety, M. Warren 402.702 

Vapor burner, W. F. Steele 402,9.i6 

Vault, bank, N. S. Amstutz 402.883 

Vegetable cutter, a A. W. lustl 402,740 

Vehicle, hand propelled, J. Draper 403,812 

Vehicle, spring, J. H. Kennedy 402,938 

Vehicle spring. G. E. Bartholomew 402.888 

Vehicle spring, E. H. Booth 402,894 

Vehicle spring, E. Hutchinson 402.833 

Vehicle spring, torsion, C. N. Waterhouse 402.789 

Vehicles, head bl ock f or, B. Hutchinson 402,737 

Velocipede saddle, C. F. Swett 40.3,078 

Vending apparatus, H. Bailey 402,644 

Vending apparatus, S. Praschl 403,069 

Vending apparatus, B. Wesselmann 403,015 

Vending apparatus, automatic, P. B. Bosworth.... 402,800 
Ventilator. See Car ventilator. Window ventila- 
tor. 

Vinegar generator, P. N. Kohlsaat 402,746 

Wagon brake, W. 8. Griffln 402,821 

Wall protector, Robbins & Broad 402,857 

Wardrobe hook, C. W. Pierce 402,966 

Warmer, hand, F. Schopf 402,982 

Washer. See Ore washer. 

Washing machine, J. G. Henderson 402,927 

Washing machine, G. R. Roberts 402.687 

Washing machine, H. E.Smith 402365 

' Washing macbine, W. W. Tentiir. «B,1Si 



Waterback, J.H. Spence 

Water heati ng apparatus, G. Liffbt 

Water meter, rotary, J. J. Tylor 

Water purifier, J. Davis 

Weighing machine, coin-controlled, F. J. Lancas- 
ter 

Weighing machine, grain, L. C Tryon 

Welding, W. W. Lee..... 

Well sinking apparatus, J. W. Hunt 

Wheel. See Belt guide wheel. Fly wheel. Grind- 
ing wheel. 

Wheel.G. E. Crutchfield 

Wheel wrench. Shepherd & Holmes 

Whiffletree. J. II. Willey 

Wick lifter. lamp, L. T. Lawton 

Winding drum, rope, R. Schulz 

Windmill, J. H. Aldrich 

Window casing and sash, J. Zalikowskl 

Window fixture, W. II. Elliot 

Window ventilator, J. F. Ogden 

Wrench. See Wheel wrench. 



402,994 
402,602 
402,699 
402,660 

402,748 
402,872 
402,947 
40;i,047 



402,728 
402,989 
402,638 
402.945 
402,688 
402,652 
402,708 
402,911 
402,765 



TRADE MARKS. 

Boots, shoes, and slippers, Packard & Field 

Flour, wheat, St' Jacob Mill Company 

Game In which marbles are employed, J. Fenton... 

Gaming set and board, certain, G. H. Monks 

Lard, cotton seed. Cotton Oil Product Company. . . 

Leather, L. Zlegel & Co 

Medicated articles for toilet and veterinary pur- 
poses, Ichthyol-Gesellscbaft Cordes, Hermann! 
& Company 

Salt, Nash, Whlton & Co 

Skins dressed with the fur or wool on, Bevlngton 
& Morris 

Tabacco, cigars, cigarettes, and snuff, plug and fine- 
cut chewing, F. H. Woodbury 

Tobacco, plug, twist, and fancy, P. H. Hanes & 
Co 

Velvet and plush, Goldschmldt, Bachrach & Co.... 

Velveteens, 1^. Behrens & Sons 



DESIGNS. 

Banjo, E. J. Cubley 

Chain bar, watch, D. Whltford 

Cloaking, etc., fabric for, H. Topham 19,083, 

Glassware, ornamentation of, W. C. Anderson 

Handkerchiefs, Initial letter for, C. Schless 

Hardware, ornamentation of builders', G, S. Bark- 

entin 

Knitted garment, S. Conde 19,078, 

Textile fabric, J. W. Woods » 

Thread cabinet, spool, W. Wilson 

Type, R. G nlchwltz 



16,657 
16,658 
16,550 
16,655 
16,549 
16,560 



16.553 
16,656 

16,648 

16,559 

16,662 
16,651 
16,547 



19,080 
19,085 
19,084 
19,076 
19,082 

19.077 
19,W9 
19,087 
19,086 
19,081 



AMERICAN POP SAFETY VALVE. 

The only Automatic 
AdjustinK Safety Valve 
ever produced. For Lo- 
comotive, Stationary, 
Man ne, and Portable 
Boilers. It does not in- 
fringe on any other valve 
made. We guarantee all 
parties buying or using 
them protection against 
all suits. Accepted for 
application to all marine 
boilers, by the Board of 
Su pervi si ng I nspectors 
of Steam Vessels, and 
approved by the Secre- 
tary of the Treasury at 
Washington, D. C, 1885. 
Approved and its adop- 
tion recommended on 
U.S. Naval Steamships, 
AprillS. 1885. by rj. S. Na- 
val Board of Examiners. 
AMERICAN STEAM GAUGE COMPANY, 
34 Chardon Street, Boston, Mass. 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 35 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 3G1 Broadway, New Yort. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of |I40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Ot,her foreign patents may also be obtained. 
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Inside Page, each Insertion - - - 75 cents a line. 
Back Paire, each insertion - - - S1>U0 a line. 

The above are charges per agate line— about ei^ht 
words per line. This notice shows the width of the line, 
and is sst in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 




It is Hard, Dense, and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 

ferms. It dries in a few 
ours. It can be applied in 
any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFS. CO. 

71 E. Genesee Streeti 
Syracuse. N. V. 



IRON AND STEEL, ANALYSIS OP.— 

A description of the methods employed for determin- 
ing the several constituents contained in these metals. 
With one Illustration. Contained In SciENTIFiC AMkr- 
ICAN SuPPLKMBNT, NO. 661. Price 10 Cents. To be 
liad at this office and from all newsdealers. 



Patent Foot Power Machinery, 

Complete Outfits. ^ 

Wood orMetal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Fails, N. Y. 




CONCRETE. — BY JOHN LANDIS. 

Practical notes on the mixing and manipulation of ce- 
ments. Contained In Scikntific American Sup- 
plement, No. 643> Price 10 cent&. To be had at this 
office and from all newsdealers. 



SEBASTIAN,MAY&GO'S: 

ImptoTel Screw CnttinE 
PowerJdAlIlJJW 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application, 
165 W. 2d St., Cincinnati, O. 




MANGANESE STEEL AND ITS PROP- 

ertles.— Abstract of two papers on this subject by Mr. 
Robert A. Hadfleld. Assoc. M. Inst. CM. Contained in 
Scientific American Supplement. No. «40. Price 10 
cents. To be bad at this office and from all newsdealers. 







ICE-HOUSE AND COLD ROOM.— BY R. 

Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scibnttfig American Sup- 
plement, 59* Price 10 cents. To be had at this office 
and of all newsdealers. 
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ATCHMAKER 

Send to American Watch Tool (Jo., 

Waltham, Mass., for price list of Whitcomb 
Lathes and for the new Webster-Whitcomb. 
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DO TOUR OWN PLATING 

Either in Gold, Silver, or Nickel, and Electrotyping. 
Complete sets of each, with practical instruction that 
any person may learn the art easily. Send tor catalogue 
and price list to THOS. HALL, Mfg. Electrician and 
Optician, 19 Bromfield Street, Boston. Mass. 



CABINET WOODS 

and VENEERS, 

FRET SAW or BRACKET WOODS, 

Send stamp for catalogue. 

HENRY T. BARTLETT, ^°° ki^'Mff^^"' 




IPENBERTHY IMPROVED 

AUTOMATIC INJECTOR. 

Why 20,000 have been sold in two years. 
Because they cost less than others and do 
equal work. Lift ^O feet and work from 
head as well. Re-start themselves 
and require no watching. Will lift 
through hot pipes, work from 25to 
150 lbs. pressure. Parts removable 
without disconnecting, also inter- 
changeable. Send for pamphlet. 
Penberthy Injector Co-, Detroit, Mich. 



ADVICE TO YOUNG MECHANICAL 

Engineers.— Address by Prof, l^erry, to his students ** 
the Finsbury Technical College. A paper of great value 
and interest to all working engineers. With one en- 
graving. Contained in ScrENTiPio AMERICAN StiPPLE- 
MENT, NO. 661. Price 10 cents. To be had at this office 
and from all newsdealers. 



DAMPER REGULATORS 

Our New Steam Damper Regulator i s the most perfect 
one on the market, as well as being much cheaper than 
many of other makes. We need not mention the work- 
manship as our name is sufficient guarantee for the best 
machine work done in our line. Send for particulars to 

The Mason Regulator Co., Boston, Mass. 



OIL WELL SUPPLY CO. Ltd. 

91 Sc 93 WATER STREET, 

Flitii^buiffli, Pa., 

Manufacturers of everything needed foP 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold bouse for preservinr fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from M° to 36°. Con- 
tained in SciENl'iFic American Supplement No. 1 16. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




ARTESIAN 

Wells, OU and Gas Wells, driUed 
by contract to any depth, fixHnSO 
toSOOOfeet. Wealsomanufacture 
and furnish eveiTthing required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send Scents for illustrated 
catalogue. Pierce AiteNiaii 
and Oil Well 8ipply Co., 
80 Beaver Street, New York. 



PHOTOGRAPHS. 

The photographing of Madiinery, Bridges, Factories, 
and Iron Work of all descriptions. Write for samples. 
Geo. p. Hall & Kon, 157 Fulton Street, New York. 
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ALUMINUM -STEEL HACK SAW. 

Frame and 1 doz. blades, $2 ; Blades per doz., 8-inch, $1, 
by mail upon receipt of price. Hard but not brittle. 
CRE!^CENT MFG. CO., CI*EVEIjAM>. O. 

New catalogue of Engineers' Specialties. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

lURDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



Stored Energy 

APPIIUIII A TOR 6 f°'' Electric LiehtiDg and 
fib WU mil LA I U no street Car Propulsion. 
EL.EVTRirAl. ACCUmUI.ATItR COD-LPANY, 
No. 44 Broailivay, Nevr York City. 

Ed CO System. 

Complete Electric Light and Power Plants. Street Cars 

equipped for Kiectric Propulsion. The oldest and most 

experienced Electric Motor Co. in the world. 

THE XLECTRO DYNAMIC COMPANY, 
No. 2fiiA Garter SUt Philadelpklat Pa« 
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Fownded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD A, CO. 

iDdnstrlal Publishers, Booksellers, ftnd Importers, 
81 U Walnut !«t.. I'liiiadelphia, I'a.. V. S. A. 

lyour new and Revised Catalogue of Practical and 
Bcientltlc Books, 84 panes. 8to, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 
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Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling bouse orstar- 
ble, either in tbe country or city, or any builder wishing 
to osamine the latest and best plans for a churcb, school 
house, club house, or any other puDlic building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS' And Bdiij>ers' Edition of the Scientific 
Ahehican. 

Tbe information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find tbe work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every cla^s of buildiuK, with specifica- 
tion a jd approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mall, direct frr>m the publishers or from any 
newsdealer, rtice, $:^.00 a volume. Stitched in paper 
Clivers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



|\|EW Y2EJS B^irilU^ AND P ACKING QO. 



John H. Ghbbteb, Treas. 




IB PARK ROW, New York. 



OIiDEST and LARGEST Mannfactnrerg In the United State* of 

VULCANIZED RUBBER FABRICS 

For Mecbanlcal Pnrpose*. 

RUBBER BELTING, 
Packing, Hose, 

Vulcanite Emery Wheels, Rubber Mats, Matting & Treads 

SALESROOMS:— Philadelphia. 308 Chestnut St.; Boston. 52 Summer St.; Chicago, 151 Lake St.; Minneapolis, 28 
South 2(1 St.; Cincinnati, 161-185 W. Pearl St.; Cleveland, 176 Superior St.; San Francisco, 14 & 16 Main St.; Detroit, 
16-24 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany. 





THE MOTOR of 19th Century 



Economy, Reliability, 

Simplicity, Safety. 
The Best on manufactured gas 
and the (ynly one that makes its 
Own Gas. Can be used An/y Place, 
to do Any Work, and by An/y One. 
For circulars, etc., address 

Charter Gas Engine Co. 

p. O. Box 148, . Stirling, III. 
Branch House, 152 Lake Street, 
Chicago. New York Agency, W. 
J. Dougherty, 470 Canal Street. 
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Something Entirely Ne^w. 

i20,000 copies sold in six months. One of the most 
successful books published in this country. Checks and 
other business forms reproduced in colors^ from actual 
commercial paper. Short cuts in figures from many 
foreign sources. Beautifully bound. Mailed to any 
address in the world for One Dollar. Valuable circu- 
lars free. Address 

SEYMOUR EATON, 

SU Bromfleld Street, BOSTON, MASS. 



The Paris Exposition-Illustrated. 

The Scientific American Supplememt will for 
some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great trench Exposition opened at Paris a few days ago. 
The illustrations which will embellish the Scientific 
American Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific American, who are 
not patrons of the SCIENTIFIC American Supplement, 
are advised to have their name enrolled on the Supple- 
ment subscription list at once, ao as to secure all the 
lllttstrated exposition numbers for preservation. Price, 
S5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, orremit to the publishers, 

MUNN & CO., 361 Uiondway, New Vork. 



__,ii£Qi^PLETE Steaw Bumg 

-^:. ONLY SEVEN DOtTARS ^ 

DEMAND THISxPUMP^ ■'' li/\ll 

OF YOUR \^,,-^ OR WRITE 

DEALE^/^^TO US FOR PRICES.: 
^^^-^-"Van DuzEN s Patent < 

yf^VANDuZEN SlTiFT. 

R-i-N. ,-.,SOLEL MAKERS,-. 



ELECTRICAL WELDING.-DESCRIP- 

tion of a method of welding by electricity devised by 
Mr. N. Von Benardos, of St. Petersburg. With 38 Ilhis- 
trations. Contained ki Scientific American Sup- 
plement, No. 635. Price 10 cents. To be had at this 
office and ji'om all newsdealers. 




Chamferinf^, HoweUng, andCrodng. 



BARREL, KEG, 
Hogshead, 

AND 

STIVE hachiivert. 

Over 50 varieties mann- 
factured by 

E. & B. HOLMES, 

BUFFALO, N. Y. 



THE MICRO-ORGANISMS OP AIR 

and Water. By Percy F. Frankland.— An account of a 
series of observations made to trace the seasonal varia- 
tions in the number of micro-organisms in the air and 
water. With 3 figures of apparatus. Contained In Scr- 

ENTIFIC AMERICAN SITPPLKMICNT. NO. 663- PrICe 10 

cents. To be had at this ofBce and from all newsdealers. 








JNERAL 

'Wool 



INSULATION. FIRE 

PROOFING, and DEAFE NING. 
Pamphlet and Sample Free. 

Western Mineral Wool Go., 

Cleveland, Ohio. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's improved horizontal dry air refrig- 
erator, designed to deliver about IOjOOO cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90" above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatnis. and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. '^88. Price 
10 cents, ro be had a> this office and from all newt- 
dealers. 



THE RICHARDS OIL ENGINE 

The Safest, Most Economiciil, and 
Most Convenient Engine. No Boiler, 

no Steam, no Coal, no Ashes, no Danger, 
Extra Insurance, no Engineer, and 
Kt to no Attendance. Started instant- 
ly with a match. Speed and fuel com- 
pletely regulated by the governor. 
All expense ceases when the engine 
stops. BINUHAniTON HY- 
«RArL.I<: POWER CO., 

iSole ManuTRcturerSf 
Binghamton, N. Y., U. 8. A. 




PNEUMATIC DYNAMITE TORPEDO 

Gun.— An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and illustration of a proposed dynamite cruiser, 
with 6 figures. Contained in Scikntipic Amekican Sctp- 
PLEMENT, No. 593. Price 10 cents. To be had at this 
office and from all newsdealers. 



PATENT IRONING BOARD. 



The cheapest* best) 

and simplest Ironing 
Board on the market. 
Price, 91.75 each. 

Liberal discount to the 
trade. State Rights for 
sale. New York and New 
Jersey sold. Apply to 

WEST MONROE IRONING BOARD CO., 

ti7 West monroe Street, NEWARK, N. J. 




Glealed Proposals, In triplicate, ivill he re- 

*^ ceived at this office until noon, local time, Thursday, 
May 28, 1889, for furnishing the labor and material re- 
quired in constructing a Snugboat. Specifications will 
be furnished bidders on application, and detailed draw- 
ings can be examined and all necessary information ob- 
tained at this office. Proposals will only be considered 
from those who can give satisfactory evidence of their 
ability to construct tbe boat as required and in the time 
specified. The United States reserves the right to reject 
any or all bids. The attention of bidders is invited to 
the Acts of Congress approved February 26. 1S85, and 
Pebruary23,1887, vol. 23,page332, and vol. 24, page 414, 
Statutes at Large. D. W. XOCKWOOD.Afaforo/^w^- 
neers, U.S»A» U. S. Engineer Office, Custom House, 
Cincinnati. Obio,^prfZ23, lS8a 



WEBSTER 

THE BEST INVESTMENT 

for th« Fami ly, Scho ol or Professional Library. 



PROPULSION OF SHIPS BY AIR 

Propellers.— By H. C. Vogt. Description of a novel system 
of marine propulsion through propellers actuated by the 
wind. With a detailed statement of experiments and 
figures of the results obtained. With two illustrations. 
Contained in Scientific American Supplkment, No. 
670. Price 10 cents. To be had at this office and from 
all newsdealers. 



E^CARY&MOENCO./^ 

'0Fc>/rii:SCRlPri0N,s^.- *^ 
El/£P^lsTEELSPRINGSriEWYORKC!TV 



PEIROLEUM FUEL.— AN ACCOUNT 

of the Pennsylvania Etailroad^s experiments with the 
Drquhart system of burning petroleum on locomotives, 
and also of ttie experience of the Orazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 6l3. Price ten cents. 
To be had at this office and from all newsdealers, 

Shepard'S New $60 Screw-Cutting Foot Lathe 

■^^ Foot and Power Lathes, Drill 

Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. 1^. SHEPARD, 
AGENT, 
134 East *^d Street, 

Cincinnati, Ohio. 




^%nCI C Experimental Work 
V/L/CLO & Light Machinery 

N, ERLANDSBN, 107 Rivington Street, N. Y. 




BIBB'S C«^<i^fe3 Orfefaial 

BALTIMORE 
p^cB HEATERS 

To warm upper «Bd Iswer Fomu 
The Handaomwt and Most Eeo* 
■oinieal CoalStoTM in the world* 

B. C. BIBB & SON 

StoTe Fonnden, Baltimore, Kj. 

lARBLEIZED SLATE lilTELS 

New and Beautiful Dedjent, 




ROCK BREAKERS AND ORE CRUSHERS 

We i^anufacture and supply at short notice and lowest rates,Stone and Ore Crushers, oon- 
tainlng the Invention described in Letters Patent Issued to Bll W. Blake, June IS, 1858, to- 
srether with NEW and valuable Improvements, for which Letters Patent weresrranted 
May 11th and July 20th, 1880, to Mr. S. L. Marsdeh. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
connected with the manufacture of Blake Crushers in this country and Ungland. 
FARKKI, FOUN'l>KV and MACHINE eOy niaiinfactoiers. A NSONIA, CONN. 
COpLlaNU & BACON, Aitents NEW YORK and PHILAOELPHIA. 






"r.lSHORT«.S'|EWAv 



Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York OtTioe, 237 Broadway. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make. By G .M. Hopkins.— Description of a small electro 
motor devia ed and consixucted witli a vlewto assisting 
amateurs to make a motor wliich mijrlit be driven witu 
advantage by a current derived from a battery, and 
whicli would have sufficient power to operate a foot 
latlie or any macliine requiring not over one man power. 
With 11 figures. Contained in Scientific American 
Supplement. No. 641. Price 10 cents. To be had at 
this office and from aU newsdealers. 



Tlie crSHinAN Patent 

3 Pinion Geared Scroll Chucks 
with their latest improvements 
J are unexcelled. Made in all s&ies 
from 2>^ inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 

The Cufthinan I'buck Co.* 

Hai-tford, Conn. 




The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced. Subscribers to the Scientific Amert- 
•'AN and SctEN'TiFic Americaw Sdpplem knt can be 
supplied for the lowpriceof Cl-&Oby mail,or$l.35at the 
office of this paper. Heavy boird fides; inscription 
"SCIENIIFIC AMERICAN." In gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUN N (& CO., Publishers Boibntipjo akkrican. 



CURE^DEAF 

Comfortable, InTlaible. niBBtratod book 4 pi ,. 



I7 ^«hi ru. iHTBomt 

C\jptaa»wa XiM VvmOt 

Wlilran luBd dWbutjT, 

inxAiFRCE. AddnH 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, MSv 
chanics. Builders, men of leisure, and professional 
m n, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
'free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MfJNN i& CO., 361 Uroadway, New York. 



sjl ':^ai\£lASPECIALJYL::;--r, "^ 
==S- JOHN GREENWOOD &:G0. 



Barnes' Patent Foot Power Machinery. 

^ Workers of Wood or Metal, 

vltliout steam power, by using outfit«oftbaBeHaohiDes, 
can bid lower, and save more money from -. 
their jobs, than by any othermeans for doing ji 
their work. Also for 

Indnstrlal Schools or Home Training. 

With them boys can acquire practicaljour- 
neymen'B trades before they "go for them- 
selvea." Price-List Catalogue Free. 

W. F. & JOHN BARNES CO., 

HaL.1999--Eiib7 St., BceMoTd, m. 




ROSE POLYTECHNIC INSTITUTE, 

TERRE HAUTE, IND.-A SCHOOL OF ENOINEERINB. 

Well endowed, well equipped departments of Mechanical and 
Civil Engineering. Electricity, ChemiBtry, Drawing. Shops and 
Laboratories. Expenseslow. AddressT. C. Mendenball, Pres. 




Clart's Noiseless BnDDer Tract Meels 

Save floors. Anti-Friction Casters. 
Rubber Furniture Casters, etc. 

Catalogue free. 

Geo. P. Clark, box L.Windsor Locks, Ct. 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants oirculation. This he nas when he 
advertises in the Scientific American. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the Scientific American, when 
selecting a Jiatof publications in wnico you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tae agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of flrst column of this page, or ad- 
dress 

mUNN Sc CO.. Publishers, 

301 Broadway, Mew York. 



Besides many other valuable features, it contains 

A Dictionary 

of 118,000 Words, 8000 Engravings, 

A Gazetteer of the World 

locating and describing 26,000 Places, 

A Biographical Dictionary 

of nearly 10,000 Noted Persons, 

A Dictionary of Fiction 

found only in Webster, 

All in One Book. 

3000 more Words and nearly 200e more IHu». 
trations than any other American Dictionary. 
Sold by all Booksellers. Pamphlet free. 
UIRRIAM k CO., Pub-raiSpringfield. Muf. 
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FOREIGN PATENTS 

THEIR COST REDUCED. 

The expenses attending tbe procuring of patents in 
most foreign countries having been considerably re- 
duced tbe obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their inven- 
tions abroad. 

CANADA.— Tbe cost of a patent in Canada is even 
less than the cost of a Qnlted States patent, and the 
i^ormerinolndes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGIjA ND.— The new English law, wbicb went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. A British pa- 
tent Includes England, Scotland, Wales,lreland and tbe 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
In England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are asweU pro- 
jected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgiuui, G ermany, 
Au'atria, Russia, Italy. Spain (the latter includes Cuba 
ana all the other Spanish Colonies), Brazil, liritisb India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of 1'he Scientific am eimoan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and It has always been their aim to 
have the business of tbevr clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of tbe patent laws 
of all countries, including the cost for each, and otha 
information useful to persons contemplatmg the pro- 
curing of patents abroad, may be had on application to 
this office. 

mUNM Sc <'0., Editors and Proprietors of The Sci- 
entific Amehicax, cordially invite all persons desiring 
any information reiative to patents, or the registry of 
trade-marks. In tbls country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, oon- 
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address, MUNN <& CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

BRANCH OPPiCBS: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 



ERIE ENGINE WORKS. 



TOOL AGENTS WANTED. 

inevei:/ SHOP in 'h'- united States. 

- S*^ U'-'- lOe I'M (;.ttalu.9Uv^,Sl.itiOilM-y C.C — 

"HE FINEST OF MECHANICAL TOOLS ASPFCIALTV; 

C.B JAViES.qS LAKE ST OHICAUOJIX. 



2n(l ^t^ MACHINERY II 

N. T. Macb'y Depot, Bridge Store 16, Frankfort St., N.T. 



THE GREAT TELESCOPES OF THE 

World.— A paperby Prof. John K.Rees, giving a popular 
account of ali the great telescopes, ttieir powers and 
limitations and method of constnietion. Contained in 
Scientific American Supplement, No. 635. Price 10 
cents. To be had at this ofQce and from all newsdealers 



Dill I CVS Cheapest, Lightest, and Best, Madeby 
rULLEIOi Hardwood Split P. Co., Menasba, Wis. 



YOLNET W. HASON & CO., 

FBICTION PULLEYS CLUTCHES and ELEVATORS 



PROVIDENCE. R. I. 



ROYAL MICROSCOPIC SOCIETY.— 
Annual address by the President. Br. Dolllnger, F,R,S., 
delivered Feb. 8, 1888. Contained in Scientipio Ameri- 
can SUPPLEMENT, No. 643. Price ID cents, lb be 
bad at this office and from all newsdealers. 



BFHT? SAMPLES FREE 

JLn I O both sexes. Write now 
A. SCOTX.New York City 



BONANZAl^ 



4GCIITC$75 per month and expenses I 

|^t|^ _^ pftidany active man orwomaQ to sell ourgooda I 

I^AHl qQ by eample and live at home. Salary paid I 

nil promptly and expenaea in advaoce. FuUpar- I 

Un tieularaand sample case FREE. We mean just I 

CAI ARV whatweaay. Address Standard Sliver-" 



VOB SALE.— A Valuable Patent on an Emboased 
-*■ Metal 81sn.t(^ether with maf^inery for m^ni^c- 
turin? Banie. Already Introduced all over the country* 
and bifr money in it. Address JOHN MEYERi 

344 West Twelfth Street* CoTinirton> Ky. 
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NEW CATALOCU 

VALUABLE PAPERS 
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Contained iu Scikntific American Supplement, sent 
free of ctmrge to any address. 

iVlUNN & CO., 361 Brondway, New Vork. 



Jhe S cientific A merican 

PUBIICATIONS FOR 1889. 



The prices of tbe different publications in tbe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
Tbe Scientific American Supplement (weekly), one 

year 6.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.60 

COMBINED RATES. 
The Scientific American and Supplement, . |7.00 

The Scientific American and Architects and Build- 

ers Edition 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition. . . . . . 9.00 

^^vportfonate Bates for Six MorUihs. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

JHVNN &: CO., 361 Broadway, New Vork. 
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Inside Pase* each insertion ^ . . 75 cents aline. 
Uack Paee, each insertion - - - $1.0(1 a line. 

The above are charges per agate hne— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




RIDE CYCLES! 

VICTORS ARE BEST I 

Bicycles, Tricycles, anl Safeties. 

Send for free illustrated 
Catalogue. 

OTerman Wheel Go., Makers, 

BOSTON, MASS. 



THE COPYING PAD.— HO W TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, arid also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American suppt^ement. No. 
43M. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



thj kodak camera 




Makes lOO In^tantnneous 

Pictures by simply pressing a 

button. Anybody can use it who 

Ciin wiqd a watch. No focusing. 

tripod. Rapid Rectilinear 

^j^Le ns. Photographs 

^^-m^ moving objects. Can 

kdji\ iWbe used indoors. 



Division of I^abor 

-Operator can finish 
ihis own pictures, or 
■sendthemto the fac- 
tory to be finished. 

Morocco coveted Ca- 
mera, in handsome 
sole-leather case. 

loaded for 100 pictures. 

For full description of "Kodak" see Sci. Am., Sept. 15, '88. 
Price, $'^3.00. Reloading, «'J.OO. 



The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London, 

Send for copy of Kodak Primer with Kodak Photograph. 



GRAPHOPHOI^E AND PHONOGRAPH. 

—An interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description of the same. Witii 11 figures. 
Contained in Scientific American Supplement, No. 
669. Frice 10 cents. To be had at this office and from 
all newsdealers. 



THE ARMSTR0N6 MFC. CO. 

BRIDGEPORT, CONN. 
WiTER, GAS AIM D STEAM FIITEKS' TOOLS. 




Stoclcs and Dies for Pipe, Bolts, and Brass Pipe, 
^rji^uclie!^. Pipe Vises, Pipe Cutters, etc. 

Catalogues sent free on application. 



HOME-MADE INC CJKATOR.— PRACTI- 

caJ directions for the manufacture of an effective Incu- 
bator that has been carefuLy tested and found to per- 
form all that may be reasonably expected j with direc- 
tions tor operating. With 4 figures. Contained in Sci- 
entific Amkhican Supplemknt. No. 630. Price 10 
cents. To be had at this office and from all newsdealers. 



/ i. J NTR ACTORS, 

URCONiTKUaiON ^^ 



NEW ERA 

Railroad Builder, 
Wagon Road Grader, , 
WaRoiT. Ijoader. and 

Ditching Machine. 
It will P5a«b in an em- 
bankment 1000 cutiic 
yards of earth in 10 
hf)urs at a cost of 
l>i to2Mo.peryd. 



--WE. CRRPENTERS^<''CI\RROlHVE-CHICftGOJlLusi 

-THE, . g 

• UNEOF a 



INVENTORSAnd others desiring new articlesmanufac- 
tnrQdand introduced, address P. O. Box 8fi, Cleveland, O. 

g <;}entific Book C atalogue 

UEUENTLY PtJBMSHED. 

Our new catalogue containing over 100 pages, Includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUMN «k CO., Publishers Scientific American, 

361 nroadwny. New York. 




STANDARD TDOL CD. 

manufacturers op 

The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 

Steel Caliper Kules, Universal Bevels, Caliper Gauges, Improved 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, etc., etc. 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 



THE EIFFEL TOWER. -AN EXCEL 

lent engraving? of the Eiffel one thousand-feet-high 
tower, which was opened to the public a few days ago, 
and which is to form a part of the t'rench Exposition 
attractions, may be found, with description, in the Sci- 
KNTiFtc AmeriCak Sdpplement, No. 554. To be 
had from newsdealers orat this office. Price 10 cents. 





What is more aggravating than leaky 
valves, whether in House, Office, or Fac- 
tory? If you wish to avoid annoyance, 
INSIST on having Jenkins Bros. Valves. 
Accept no valves as Jenkins Bros, un- 
less stamped with our " Trade Mark " 
like cut. 

JENKINS BROS. 

|7 1 John Street, New Tark. 
105 Milk Street, Boaton. 

81 North 6th Street, Phlln. 

&4 ]>earbom Street, Ohicaco. 



PARIS EXHIBITION OP 1889.— DE- 

scription of the buildings of the approaching Paris ex- 
hibition, and of the grounds which they are to occupy. 
The Trocadero Park. The Champ de Mars. The Wharves 
and the Esplanade. Present state of the work. Illus- 
trated with three engravings. Contained in Scien- 
tific American Supplrmknt. No. 6.>7. Price 10 
cents. To be had at thisofSce and from all newsdealers. 




GEOLOGY. —A VALUABLE AND IN- 

teresting paper by Prof. A. Geibe, upon rock formation. 
Different kinds of stones, ^hat stones have to tell us. 
Sedimentary rocks. How gravel, sifnd, and mud are 
made, and how they become rocks. How tbe remains of 
plants and animals came to be found in sedimentary 
rocks. A quarry and its lessons. Organic rocks. What 
Igneous rocka are. and where they come from. Crust of 
the earth. The origin of mountains. How the rocks 
tell the history of the earth. Wi.th 4t) illustrations* 
Contained In Scientific American Sdpplkment, Nos. 
658» 659, 660, 661, and 66'J. Price 10 cents each, 
or 50 cents for the series. To be had at this office and 
from all newsde^ers. 




PETROLEUM BOAT. DESCRIPTION 

of a petroleum motor devised by Mr. Lenoir for the 
propulsion of small boats. With 2 flgures. Contained 
in Scientific Amkuican Sttpi'i.emknt, No. 637> 
Price lO cents, lb be had at this office and from all 
newsdealers. 



InIuLATED^AIR COVERIHCiS 




■DOILERSJRUI'S' 



Shields & Brown Co. 



24a&24Z RUDOLPH ST. 




ARCHITECTURAL DESIGNS. ELE- 

ments of.— Two lectures by H. H. Statham. Treating of 
architecture as an intellectual art, whose aim is to ren- 
der buildings objects of interest and beauty, and not 
mere utilitarian walls, floors, and roofs. With 76 illus- 
trations. Contained in ycrENTiPio American Suppi.e- 
MENT8, Nos. 633 and 634. Price, lOcents each. To be 
obtained at this office and from all newsdealers. 





PIPE COVERINGS 

Made entirely of ASBESTOS. 

Absolutely Fire Proof. 



BRAIDED PACKINC, HILL BOARD, SBEATHIWG, CEHENT, FIBRE AND SPECIALTIES. 

oxx.A.x.]iKsixi8-sx>xiiroxi C30., ■s'<:yf:>'S! si. Sfrxz so?., ir. -x. 
BRANCHES: Phlla, 24 Strawberry St. Chicago, 86 E. Lake St. Pittsburg, 37 Lewis Block. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequeuceK 
thereof, and liable to suit therefor. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada, and foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for B«ok8, Labels, Rei.<i8ues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information abqut Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. . 

W e also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the r>fincipal countries of the world. 
muiVN & CO., Solicitors of Patents, 
3bl Broadway, New York. 

BRANCH OFFlCB3.-No.e22 and 834 F Street, Pa- 
0ifle Balldlogt D«ar 7tlt Street, WMblDSton* D. 0. 




OTTO GAS ENGINES. 

Over td5,00U Sold. 



Horizontal Otto , 

Vertical Otto.. 

Twin Cylinder.. Otto.. 



Combined Otto 

Combined Otto 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 



.Gas Engines. 
.Gas Engines. 
.Gas Engines. 
( Gas Engines 
[ and Pumps. 
[Gas Engines 
(and Dynamos 



Nevr York Asency, 

18 Vesey Street. 



WAR SHIPS OF THE FUTURE.— AN 

elaborate discussion of the features that are possibly to 
characterize the war ship of the future. With 8 figures. 
Contained in Scientipio Amekioan Supplement, No. 
670. Price 10 cents. To be had at this oftice and from 
all newsdealers. 



JAMES B. EAD8.— AN ACCOUNT OP 

the life and tabors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment, No. 59'.^. Price 10 cents. To be bad at this 
office and from all newsdealers. 




EVEN THE BROWNIES MAKE PHOTOGRAPHS 

we MAKE ALL KINDS OF 

PHOTOGRAPHIC OUTFITS FOR AMATEURS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 




WATER OF CONDENSATION.— A DE- 

scription of the various apparatusthat have been devised 
for the extraction of water of condensation from the 
steam-heated apparatus used in the Industries. v\'itb 24 
illustrations. Contained in ScciKNTfFir amktiioan 
Supplement. No. K39. Price 10 ents. To be had at this 
ofQce. and from all newsdealers. 



THE PHONOCfRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph juefc,fe#ought out by Edison. With 8 engrav- 
ings. Contaithgd in Scientific American" Sttpplp:- 
MENT, No. 632. Price 10 cents, lb bo bad at this 
office and from all newsdealers. 




CAS ENGINE 

NO BOILER. NOCOAL. 

NO ENGINEER. 
iNo Extra WATER RE NX 
or lySURAXCE, 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFEand ECONOMICAL. 
'Send for description and prices. 

Van Duzen Gas Engine CO., 

eSE. 2nd St., CINCINNATI, O. 




«Sfif«TQ& 

STEAM PACKING 

Boiler Coverings^ Millboard. Roofing^^ 
Building Felt, Iiiquld Paints, Etc. 

DBSCRIPTIVB PRICE LIST AND SAMPLES SENT FSEB; 

H. W. JOHRS MFB. CO.. 87 Maiden Lane, N.Y. 



PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BUKR & CO., 
614 and 616 Market St.. Philadelphia. Pa. 




SEAMLESS TUBES.— DESCRIPTION 

of tbe various processes of manufacture ; wltb ii flRures 
Illustrative of tbe apparatus used. Contained in SCII37- 
TmcAMEHioAN Snpi'LEMKNTNo. B:fS. Price ID cenS»i. 
To be had at this ofQce and trom all newsdealers. 



CUTLER desk; 



BEST IN THE WORLD 

A CUTLER & SC N 



TRIPLE THERMIC MOTOR. — DE- 

scription, operation, and results of a single-ezpansioA. 
non-condensinK steam engine, supplemented by the 
evaporatlonof the bisulphide of carbon and ei»ansloii 
of Its vapor at the Brush Electric Works. Cleveland, 
Ohio. Contained in Scientific Amkrican Supple- 
ment, No. 64 1 . Price 10 cents. To be had at this office 
and from all newsdealers. 



lIovdly""AmFunia:es 

Expose an Immense 
Heated Surface 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for *' Our Furnace Book," 

AlramCfliStoTfiCo. _ 

MANUFACTURERS, 

Philadelphia and New York. 




KEY SEATING 



Machines and 20" Drills. 

W. P . DA VIS, Rochester, N. Y. 



T 21 E 



£STABlJSH£D 1»46. 

The noBt Popular ScieiTtifle Taper in the World. 

Only S3.U0 a Vear, tncludinv Postaffe. Weekly. 
dt2 Numbers a Vear. 



ThU widely circiilnied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam iMuchinery, 
New Inventions. Novelties in Mechanics, Manufnctures, 
Chemista-y, Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture. Horticulture. Natural History, etc. 
Complete List of Patents each week. 

Tei'iiis of ii^ubHci'iption.— One copy of the Scien- 
tific American^ will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in tbe United States 
or Canada, on receipt of three dolhii'N by the pub- 
lishers; six months, ¥1.50; three months, $1.0U. 

ClubH-— Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbesafest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully pliiced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk SciKNTiFic American, but is uniform therewith 
In size, every number containiog sixteen large pages full 
of eDgraviDRs, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 

THK SCIKNTIFIC AIUKRICAN SUl'PLICM KNT Is published 

weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and tbe 
Useful Arts, embracing Biology, Geclocy, Mineralogj, 
Natural History Creo^raphy, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agricttlture, Horticulture, Domestic Econo- 
my. Biograpby, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub- 
lication. 

The most important Engineering Works, MechanlBms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the St'Pl»r-EMKNT for the United States and 
Canada. $5.00 a year, or one copy of the Scientific Am- 
BEiiCAN and one copy of the Sui'plkmbnt, both mailed 
for one year for 17.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

>IUNN <& Co., 3»1 Broai'way, N. Y., 
Publishers Scientific Ameiiigan. 



Building Edition. 

The Scientific American architects' and 
BtJiLDERS' Edition Is issued monthly. $2.50 a year. 
Single copiee, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architecturul Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and beet plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans. Specifications, Sheets of Details, Estimates, «;tc. 

The elegance and cheapness of this loagniflcent work 
have won for it tbe I^nriceiit Cliculalinn of any 
Architectural publication In the world. Sold by all 
newsdealers. 92.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRIIffTIlffG IIVKS. 

THE "Sclentiflc American" is printed with CHA8. 
BNBU JOHNSON & CO.'S INK. Tenth and Lom- 
bard St«., PhiJa.,and 17 Rose St., opp. Dnane St., N. T. 
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